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ȼȼȿȾȿɇɂȿ 
ȼ ɭɫɥɨɜɢɹɯ ɭɫɤɨɪɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɢɧɞɭɫɬɪɢɢ ɨɞɧɢɦɢ 
ɢɡ ɨɫɧɨɜɧɵɯ ɢ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɚɫɩɟɤɬɨɜ ɹɜɥɹɸɬɫɹ ɨɯɪɚɧɚ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɢɧɬɟɧɫɢɜɧɨɦɭ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɩɪɢɨɛɪɟɬɚɟɬ ɜɫɟ 
ɛɨɥɟɟ ɦɚɫɲɬɚɛɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɢɧɬɟɧɫɢɜɧɚɹ ɞɟɝɪɚɞɚɰɢɹ ɩɨɱɜ ɫɜɹɡɚɧɚ ɫ ɪɚɡɥɢɜɚɦɢ ɧɟɮɬɢ, ɜ ɯɨɞɟ ɟɟ ɞɨɛɵɱɢ,  
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ.  
Ɋɚɫɬɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɥɸɛɨɝɨ ɛɢɨɝɟɨɰɟɧɨɡɚ, ɢ ɩɨɷɬɨɦɭ ɨɬɤɥɨɧɟɧɢɹ 
ɛɢɨɯɢɦɢɱɟɫɤɢɯ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɪɚɫɬɟɧɢɣ ɜɟɫɶɦɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ 
ɢɡɦɟɧɟɧɢɸ ɭɫɥɨɜɢɣ ɫɪɟɞɵ, ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɢɧɞɢɤɚɬɨɪɨɦ ɟɟ ɫɨɫɬɨɹɧɢɹ.  
ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɭɞɟɥɹɟɬɫɹ ɨɱɟɧɶ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ ɛɢɨɪɟɦɟɞɚɰɢɢ ɩɨɱɜ. 
ɇɨ ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɢɣ, ɥɟɝɤɨɞɨɫɬɭɩɧɵɣ ɦɟɬɨɞ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 
ɭɫɬɨɣɱɢɜɵɟ ɤ ɧɟɮɬɹɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɪɚɫɬɟɧɢɹ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ-
ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɪɚɡɥɚɝɚɸɬ ɭɝɥɟɜɨɞɨɪɨɞɵ ɧɚ ɛɨɥɟɟ ɩɪɨɫɬɵɟ 
ɫɨɟɞɢɧɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɪɚɫɬɟɧɢɣ.  
ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɩɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɝɪɭɩɩɵ ɪɚɫɬɟɧɢɣ ɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɞɥɹ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɛɢɨɪɟɦɟɞɢɚɰɢɢ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɩɨɱɜ 
ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ.  
 Ɂɚɞɚɱɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 
1) ɂɡɭɱɢɬɶ ɢɡɦɟɧɟɧɢɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɟɧɢɣ ɩɪɢ
ɡɚɝɪɹɡɧɟɧɢɢ ɩɨɱɜɵ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. 
2) ɋɨɩɨɫɬɚɜɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɧɟɮɬɶɸ ɜ ɩɪɢɫɭɬɫɬɜɢɢ
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɛɚɤɬɟɪɢɣ-ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɨɜ ɢ ɫɨɪɛɟɧɬɨɜ ɦɟɬɨɞɨɦ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ.  
3) Ɉɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɨɟ ɫɨɱɟɬɚɧɢɟ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɩɨɱɜɟ. 
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Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɤɚɮɟɞɪɟ ɷɤɨɥɨɝɢɢ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ 
ɂɧɫɬɢɬɭɬɚ ɷɤɨɥɨɝɢɢ ɢ ɝɟɨɝɪɚɮɢɢ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɤ.ɛ.ɧ. ɉɚɯɚɪɶɤɨɜɨɣ ɇ.ȼ. ɇɚɭɱɧɵɣ ɤɨɧɫɭɥɶɬɚɧɬ – ɞ.ɛ.ɧ., 
ɩɪɨɮɟɫɫɨɪ ɛɚɡɨɜɨɣ ɤɚɮɟɞɪɵ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɉɪɭɞɧɢɤɨɜɚ ɋ.ȼ. 
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1 ȼɨɡɞɟɣɫɬɜɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
1.1  Ʉɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ ɢ ɢɯ ɞɟɣɫɬɜɢɟ 
Ɉɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɷɤɨɥɨɝɢɢ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɪɚɫɬɚɸɳɟɝɨ 
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɟɟ ɡɚɳɢɬɭ ɨɬ ɬɟɯɧɨɝɟɧɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ. ȼɯɨɞɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɷɤɨɫɢɫɬɟɦɵ ɢ ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ ɤ ɭɜɹɞɚɧɢɸ ɷɤɨɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 
Ⱦɟɣɫɬɜɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɹɜɥɹɸɬɫɹ ɫɬɚɛɢɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ ɢ 
ɦɭɬɚɝɟɧɧɨɝɨ ɷɮɮɟɤɬɚ. Ɂɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɩɪɢɜɨɞɢɬ ɤ 
ɜɵɜɟɞɟɧɢɸ, ɭɧɢɱɬɨɠɟɧɢɸ ɨɛɲɢɪɧɵɟ ɡɨɧɵ ɢɯ ɩɨɥɧɟɣɲɟɣ ɞɟɝɪɚɞɚɰɢɢ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɦɧɨɝɢɯ ɚɜɬɨɪɨɜ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɹɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, 
ɡɚɧɢɦɚɟɬ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ [20]. 
ɇɟɮɬɶ-ɷɬɨ ɝɨɪɸɱɚɹ ɦɚɫɥɹɧɢɫɬɚɹ ɠɢɞɤɨɫɬɶ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɜ ɨɫɚɞɨɱɧɨɣ 
ɨɛɨɥɨɱɤɟ Ɂɟɦɥɢ; ɜɚɠɧɵɟ ɦɢɧɟɪɚɥɵ. ɋɥɨɠɧɚɹ ɫɦɟɫɶ ɚɥɤɚɧɨɜ, ɧɟɤɨɬɨɪɵɯ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɚɥɤɟɧɨɜ, ɚ ɬɚɤɠɟ ɤɢɫɥɨɪɨɞɧɵɯ, ɫɟɪɧɢɫɬɵɯ ɢ 
ɚɡɨɬɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ [7]. 
Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ ɹɜɥɹɸɬɫɹ: 1) 
ɭɧɢɤɚɥɶɧɚɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɫɬɶ ɫɨɫɬɚɜɚ ɧɟɮɬɢ ɜ ɩɪɨɰɟɫɫɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɢɡɦɟɧɟɧɢɹ; 2) ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɥɸɛɨɣ ɷɤɨɫɢɫɬɟɦɵ ɜ 
ɩɪɨɰɟɫɫɟ ɩɨɫɬɨɹɧɧɨɝɨ ɪɚɡɜɢɬɢɹ; 3) ɦɧɨɝɨɨɛɪɚɡɢɟ ɢ ɢɡɦɟɧɱɢɜɨɫɬɶ ɜɧɟɲɧɢɯ 
ɮɚɤɬɨɪɨɜ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɷɤɨɫɢɫɬɟɦɚ: ɬɟɦɩɟɪɚɬɭɪɚ, 
ɞɚɜɥɟɧɢɟ, ɜɥɚɠɧɨɫɬɶ, ɫɨɫɬɨɹɧɢɟ ɚɬɦɨɫɮɟɪɵ, ɝɢɞɪɨɫɮɟɪɵ ɢ ɬ. ɞ.[12]. 
"ȼ ɤɚɱɟɫɬɜɟ ɷɤɨɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɫɧɨɜɧɨɝɨ ɫɨɫɬɚɜɚ 
ɧɟɮɬɢ ɩɪɢɧɹɬɵ ɫɨɞɟɪɠɚɧɢɟ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ (ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ɤɢɩɟɧɢɹ 200 °ɋ), 
ɦɟɬɚɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɜɤɥɸɱɚɹ ɬɜɟɪɞɵɟ ɩɚɪɚɮɢɧɵ), ɰɢɤɥɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ ɢ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ"[20]. Ʌɟɝɤɚɹ 
ɮɪɚɤɰɢɹ ɧɟɮɬɢ, ɤɭɞɚ ɜɯɨɞɹɬ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɟ ɩɨ ɫɬɪɨɟɧɢɸ 
ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɦɟɬɚɧɨɜɵɟ (ɚɥɤɚɧɵ), ɧɚɮɬɟɧɨɜɵɟ (ɰɢɤɥɨɩɚɪɚɮɢɧɵ) ɢ 
ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ – ɧɚɢɛɨɥɟɟ ɩɨɞɜɢɠɧɚɹ ɱɚɫɬɶ ɧɟɮɬɢ. 
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Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ ɦɟɬɚɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫ 
ɱɢɫɥɨɦ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɚɬɨɦɨɜ ɨɬ 5 ɞɨ 11 (ɩɟɤɬɚɧ, ɝɟɤɫɚɧ, ɝɟɩɬɚɧ, ɨɤɬɚɧ, ɧɨɧɚɧ, 
ɞɟɤɚɧ, ɭɧɞɟɤɚɧ). ɇɨɪɦɚɥɶɧɵɟ (ɧɟɪɚɡɜɟɬɜɥɟɧɧɵɟ) ɚɥɤɚɧɵ ɫɨɫɬɚɜɥɹɸɬ ɜ ɷɬɨɣ 
ɮɪɚɤɰɢɢ 50-70%. 
Ɇɟɬɚɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ, ɧɚɯɨɞɹɫɶ ɜ ɩɨɱɜɚɯ, ɨɤɚɡɵɜɚɸɬ 
ɧɚɪɤɨɬɢɱɟɫɤɨɟ ɢ ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ. Ɉɫɨɛɟɧɧɨ ɛɵɫɬɪɨ 
ɞɟɣɫɬɜɭɸɬ ɧɨɪɦɚɥɶɧɵɟ ɚɥɤɚɧɵ ɫ ɤɨɪɨɬɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɰɟɩɶɸ, 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɥɟɝɤɢɯ ɮɪɚɤɰɢɹɯ ɧɟɮɬɢ. ɗɬɢ ɭɝɥɟɜɨɞɨɪɨɞɵ ɥɭɱɲɟ 
ɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ, ɥɟɝɤɨ ɩɪɨɧɢɤɚɸɬ ɜ ɤɥɟɬɤɢ ɨɪɝɚɧɢɡɦɨɜ ɱɟɪɟɡ ɦɟɦɛɪɚɧɵ, 
ɞɟɡɨɪɝɚɧɢɡɭɸɬ ɰɢɬɨɩɥɚɡɦɟɧɧɵɟ ɦɟɦɛɪɚɧɵ ɨɪɝɚɧɢɡɦɚ. ɇɨɪɦɚɥɶɧɵɟ ɚɥɤɚɧɵ, 
ɫɨɞɟɪɠɚɳɢɟ ɜ ɰɟɩɨɱɤɟ ɦɟɧɟɟ 9 ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɛɨɥɶɲɢɧɫɬɜɨɦ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɟ ɚɫɫɢɦɢɥɢɪɭɸɬɫɹ, ɯɨɬɹ ɦɨɝɭɬ ɛɵɬɶ ɨɤɢɫɥɟɧɵ. ɂɯ 
ɬɨɤɫɢɱɧɨɫɬɶ ɨɫɥɚɛɥɹɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɧɟɬɨɤɫɢɱɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ 
ɭɦɟɧɶɲɚɟɬ ɨɛɳɭɸ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɚɥɤɚɧɨɜ [6]. 
ɍɱɟɧɵɟ ɫɱɢɬɚɸɬ ɱɬɨ ɫɢɥɶɧɨɟ ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ 
ɧɟɮɬɢ ɧɚ ɦɢɤɪɨɛɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɢ ɩɨɱɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɨɤɚɡɵɜɚɸɬ 
ɧɚɢɛɨɥɶɲɟɟ ɜɨɡɞɟɣɫɬɜɢɟ. Ʌɟɝɤɚɹ ɮɪɚɤɰɢɹ, ɦɢɝɪɢɪɭɹ ɩɨ ɩɨɱɜɟɧɧɨɦɭ ɩɪɨɮɢɥɸ ɢ 
ɜɨɞɨɧɨɫɧɵɦ ɝɨɪɢɡɨɧɬɚɦ, ɪɚɫɲɢɪɹɟɬ, ɢɧɨɝɞɚ ɡɧɚɱɢɬɟɥɶɧɵɣ, ɨɪɟɨɥ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɷɬɚ ɮɪɚɤɰɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ ɪɚɡɥɨɠɟɧɢɹ, ɜɯɨɞɹɳɢɟ ɜ ɟɟ ɫɨɫɬɚɜ 
ɭɝɥɟɜɨɞɨɪɨɞɵ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɨ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ. 
ɋɚɦɚɹ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɧɟɮɬɢ ɪɚɡɥɚɝɚɟɬɫɹ ɢ ɭɥɟɬɭɱɢɜɚɟɬɫɹ 
ɟɳɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɢɥɢ ɫɦɵɜɚɟɬɫɹ ɜɨɞɧɵɦɢ ɩɨɬɨɤɚɦɢ. ɉɭɬɟɦ ɢɫɩɚɪɟɧɢɹ 
ɢɡ ɩɨɱɜɵ ɭɞɚɥɹɟɬɫɹ ɨɬ 20 ɞɨ 40% ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ [3]. 
Ʌɟɝɤɚɹ ɮɪɚɤɰɢɹ ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɭɸ 
ɦɨɥɟɤɭɥɹɪɧɭɸ ɫɬɪɭɤɬɭɪɭ ɦɟɬɚɧɚ (ɚɥɤɚɧɵ), ɧɚɮɬɟɧɨɜɵɟ (ɰɢɤɥɨɩɚɪɚɮɢɧ) ɢ 
ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ – ɧɚɢɛɨɥɟɟ ɩɨɞɜɢɠɧɚɹ ɱɚɫɬɶ ɧɟɮɬɢ. 
Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ ɦɟɬɚɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɫ ɱɢɫɥɨɦ ɚɬɨɦɨɜ ɭɝɥɟɜɨɞɨɪɨɞɚ ɨɬ 5 ɞɨ 11 (ɩɟɤɬɢɧ, ɝɟɤɫɚɧ, ɝɟɩɬɚɧ, ɨɤɬɚɧ, ɧɭɧɚɧ, 
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ɞɢɧ, ɛɭɦɚɠɧɨ-ɫɥɨɢɫɬɵɣ ɩɥɚɫɬɢɤ). ɇɨɪɦɚɥɶɧɵɟ (ɧɟɪɚɡɜɟɬɜɥɟɧɧɵɟ) ɚɥɤɚɧɵ 
ɧɚɯɨɞɹɬɫɹ ɜɨ ɮɪɚɤɰɢɢ 50-70%. 
Ɇɟɬɚɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ, ɧɚɯɨɞɹɫɶ ɜ ɩɨɱɜɚɯ, ɤɨɬɨɪɵɟ 
ɢɦɟɸɬ ɧɚɪɤɨɬɢɱɟɫɤɨɟ ɢ ɬɨɤɫɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ. 
Ɉɫɨɛɟɧɧɨ ɛɵɫɬɪɨ ɧɨɪɦɚɥɶɧɵɟ ɚɥɤɚɧɵ ɫ ɤɨɪɨɬɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɰɟɩɶɸ, 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɥɟɝɤɢɯ ɮɪɚɤɰɢɹɯ ɧɟɮɬɢ. ɗɬɢ ɭɝɥɟɜɨɞɨɪɨɞɵ ɛɨɥɟɟ 
ɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ, ɥɟɝɤɨ ɩɪɨɧɢɤɚɸɬ ɜ ɤɥɟɬɤɢ ɨɪɝɚɧɢɡɦɨɜ ɱɟɪɟɡ ɦɟɦɛɪɚɧɵ, 
ɞɟɡɨɪɝɚɧɢɡɭɸɬ ɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɵ ɨɪɝɚɧɢɡɦɚ. ɇɨɪɦɚɥɶɧɵɟ ɚɥɤɚɧɵ, 
ɫɨɞɟɪɠɚɳɢɟ ɜ ɰɟɩɨɱɤɟ ɦɟɧɟɟ 9 ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɛɨɥɶɲɢɧɫɬɜɨ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɟ ɚɫɫɢɦɢɥɢɪɭɟɬ, ɯɨɬɹ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɨɤɢɫɥɟɧɵ. ɂɯ 
ɬɨɤɫɢɱɧɨɫɬɶ ɨɫɥɚɛɥɹɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɧɟɬɨɤɫɢɱɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ 
ɫɧɢɠɚɟɬ ɨɛɳɭɸ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɚɥɤɚɧɨɜ [6]. 
ɍɱɟɧɵɟ ɫɱɢɬɚɸɬ, ɱɬɨ ɫɢɥɶɧɨɟ ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ 
ɫɵɪɨɣ ɧɟɮɬɢ ɧɚ ɦɢɤɪɨɛɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɢ ɩɨɱɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ, ɢɦɟɸɳɢɯ 
ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ. Ɏɪɚɤɰɢɹ ɦɢɝɪɢɪɭɟɬ ɩɨ ɩɨɱɜɟɧɧɨɦɭ ɩɪɨɮɢɥɸ ɢ 
ɜɨɞɨɧɨɫɧɵɦ ɝɨɪɢɡɨɧɬɚɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɢɧɨɝɞɚ ɡɧɚɱɢɬɟɥɶɧɨ, ɝɚɥɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɷɬɚ ɮɪɚɤɰɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɩɨɞɜɟɪɝɚɸɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɦɭ ɪɚɡɥɨɠɟɧɢɸ ɩɪɨɰɟɫɫɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɟɟ ɫɨɫɬɚɜ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɨ ɭɬɢɥɢɡɢɪɭɸɬɫɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ. 
Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɧɟɮɬɢ ɪɚɡɥɚɝɚɟɬɫɹ ɢ ɢɫɩɚɪɹɟɬɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɢɥɢ ɫɦɵɜɚɟɬɫɹ ɜɨɞɧɵɦɢ ɩɨɬɨɤɚɦɢ. ɉɭɬɟɦ ɢɫɩɚɪɟɧɢɹ ɢɡ 
ɩɨɱɜɵ ɭɞɚɥɹɟɬɫɹ ɨɬ 20 ɞɨ 40% ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ [3] 
1.2 ɉɨɫɬɭɩɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɨɱɜɭ, ɫɨɫɬɚɜ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ 
ɀɢɞɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɢ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɬɨɤɫɢɱɧɨɫɬɢ; ɦɚɫɲɬɚɛɵ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɞɟɣɫɬɜɢɹ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. ɂɯ ɨɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɹɜɥɹɸɬɫɹ ɧɟɮɬɶ ɢ 
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ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɭɩɚɫɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɱɜɵ ɪɚɡɥɢɱɧɵɦɢ 
ɫɩɨɫɨɛɚɦɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɛɭɪɟɧɢɢ ɫɤɜɚɠɢɧ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, 
ɬɚɧɤɟɪɨɜ, ɚɜɚɪɢɣ ɢɥɢ ɭɬɟɱɟɤ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɩɟɪɟɪɚɛɨɬɤɟ 
ɧɟɮɬɢ ɢ ɩɪɢ ɨɱɢɫɬɤɟ ɨɬɫɬɨɣɧɢɤɨɜ, ɬɚɧɤɟɪɨɜ ɢ ɚɜɬɨɰɢɫɬɟɪɧ ɨɬ ɨɫɬɚɬɤɨɜ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ [5]. 
ɇɟɮɬɢ ɢ ɩɪɨɞɭɤɬɨɜ ɟɟ ɩɟɪɟɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɫɥɨɠɧɵɦ, 
ɧɟɪɟɝɭɥɹɪɧɵɟ ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɦɟɫɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɫɬɪɨɟɧɢɹ ɢ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɢɜɧɵɯɯ ɜɟɳɟɫɬɜ. ȼɵɞɟɥɹɬɶ ɧɟɮɬɶ 
ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ (ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ 200 °ɋ), ɦɟɬɚɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɜɤɥɸɱɚɹ ɩɚɪɚɮɢɧɵ, ɰɢɤɥɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɦɨɥɵ ɢ ɚɫɮɚɥɶɬɟɧɵ, ɚ ɬɚɤɠɟ 
ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɫɨɟɞɢɧɟɧɢɣ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɧɟɮɬɢ [6].  
ȼɥɢɹɧɢɟ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɷɤɨɫɢɫɬɟɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɦ ɤɨɦɩɨɧɟɧɬɨɜ. ȼ ɨɫɧɨɜɧɨɦ, ɧɟɮɬɢ ɫɨɫɬɨɢɬ 
ɢɡ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ) ɨɧ ɬɚɤɠɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɚɥɢɰɢɤɥɢɱɟɫɤɢɟ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ. ȼ ɧɟɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɜ ɫɨɫɬɚɜ ɦɚɫɥɚ ɜɯɨɞɹɬ ɬɚɤɠɟ 
ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɚɥɶɞɟɝɢɞɵ, ɤɟɬɨɧɵ ɢ ɤɚɪɛɨɧɨɜɵɟ 
ɤɢɫɥɨɬɵ, ɫɟɪɨ - ɢ ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ [7] 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɫɵɪɶɹ ɜ ɠɢɞɤɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɮɪɚɤɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɧɟɮɬɢ ɩɪɢ ɩɟɪɟɝɨɧɤɟ ɩɪɨɰɟɫɫ ɢ 
ɨɛɪɚɛɨɬɤɚ: ɛɟɧɡɢɧ (ɋ4-ɋ12, ɬ. Ʉɢɩ. 40-200 °ɫ), ɤɟɪɨɫɢɧ (ɋ12-ɋ16; 200-300 °ɫ), 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɋ16-ɋ20; 300-400 °ɫ), ɦɚɡɭɬɚ, ɦɚɫɟɥ ɪɚɡɥɢɱɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɢ ɦɚɡɭɬɚ. ɇɚɪɹɞɭ ɫ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɜ ɧɟɮɬɢ ɢ ɦɚɫɥɚ ɫɨɞɟɪɠɚɬ 
ɫɨɟɞɢɧɟɧɢɹ ɫ ɚɬɨɦɚɦɢ ɇ, N ɢ Ɉ. ɉɨɦɢɦɨ ɨɛɵɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɜɚɪɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɹɜɥɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɭɥɭɱɲɚɸɬ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ[7].ɉɨɫɬɭɩɚɹ ɜ ɩɨɱɜɭ, ɚɥɤɚɧɵ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɋ5-
ɋ11 ɧɚɪɤɨɬɢɱɟɫɤɨɟ ɢɥɢ ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ. Ɉɫɨɛɟɧɧɨ 
ɛɵɫɬɪɨ ɧɨɪɦɚɥɶɧɵɟ ɚɥɤɚɧɵ ɫ ɤɨɪɨɬɤɢɦɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ ɰɟɩɹɦɢ. ɋɜɟɬ 
ɮɪɚɤɰɢɹ ɦɢɝɪɢɪɭɟɬ ɩɨ ɩɨɱɜɟɧɧɨɦɭ ɩɪɨɮɢɥɸ ɢ ɜɨɞɨɧɨɫɧɵɦ ɝɨɪɢɡɨɧɬɨɦ, 
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ɪɚɫɩɪɨɫɬɪɚɧɹɹ ɝɚɥɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɷɬɚ ɮɪɚɤɰɢɹ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɨɰɟɫɫɚɦ ɪɚɡɥɨɠɟɧɢɹ, ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɨ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ ɢɫɱɟɡɚɟɬ. Ʉɨɝɞɚ ɩɪɨɫɚɱɢɜɚɧɢɟ ɫɦɨɥɢɫɬɵɯ ɧɟɮɬɹɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɱɜɵ, ɧɚ ɤɨɬɨɪɨɣ ɨɧɢ ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɜ 
ɨɫɧɨɜɧɨɦ ɜ ɜɟɪɯɧɟɦ (ɝɭɦɭɫɨɜɨɝɨ) ɝɨɪɢɡɨɧɬɚ, ɩɪɨɱɧɨ ɰɟɦɟɧɬɢɪɭɹ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɩɨɱɜɵ. ɋɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɝɢɞɪɨɮɨɛɧɨɣ. Ɉɛɜɨɥɚɤɢɜɚɹ 
ɤɨɪɧɢ ɪɚɫɬɟɧɢɣ, ɨɧɢ ɪɟɡɤɨ ɭɯɭɞɲɚɸɬ ɩɨɫɬɭɩɥɟɧɢɟ ɤ ɧɢɦ ɜɥɚɝɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɬɟɧɢɹ ɝɢɛɧɭɬ ɢ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɷɬɨɣ 
ɨɛɥɚɫɬɢ. Ⱥɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɮɬɢ, ɫɨɫɬɚɜɢɬ ɨɬ 5 ɞɨ 55 %. ɗɬɨ 
ɧɚɢɛɨɥɟɟ ɬɨɤɫɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ. 
ɉɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ ɨɬɦɟɱɚɟɬɫɹ ɜɨ 
ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ[53].Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɹɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɹɜɥɹɸɬɫɹ ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɢɡɦɟɧɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜɵ. ȼɥɢɹɧɢɟ 
ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜɵ ɫɜɹɡɚɧɨ ɜ 
ɨɫɧɨɜɧɨɦ ɫ ɦɚɫɥɨɦ, ɨɛɜɨɥɚɤɢɜɚɹ ɱɚɫɬɢɰɵ ɩɨɱɜɵ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɧɚɛɥɸɞɚɟɬɫɹ 
ɫɢɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɝɢɞɪɨɮɨɛɧɨɫɬɢ ɩɨɱɜɵ, ɨɧ ɬɟɪɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɜɩɢɬɵɜɚɬɶ ɢ 
ɭɞɟɪɠɢɜɚɬɶ ɜɨɞɭ, ɜɨɡɞɭɯ ɜɵɬɟɫɧɹɟɬɫɹ ɢɡ ɩɨɪ ɝɪɭɧɬɚ, ɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, 
ɧɚɪɭɲɚɸɬɫɹ ɜɨɞɧɵɣ ɢ ɜɨɡɞɭɲɧɵɣ ɪɟɠɢɦɵ ɩɨɱɜɵ [8].ɇɟɮɬɹɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 
ɢɧɝɢɛɢɪɭɟɬ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɭɝɥɟɜɨɞɧɨɦ ɨɛɦɟɧɟ: 
ɢɧɜɟɪɬɚɡɚ, ɚɦɢɥɚɡɚ, ɰɟɥɥɸɥɚɡɚ, ɤɫɢɥɚɧɚɡɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɡɚɦɟɞɥɹɸɬɫɹ 
ɩɪɨɰɟɫɫɵ ɪɚɡɥɨɠɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɫɬɚɬɤɨɜ, ɢɡɦɟɧɟɧɢɹ ɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ [9]. ɋɧɢɠɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ 
ɩɪɟɜɪɚɳɟɧɢɹ ɭɝɥɟɜɨɞɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɪɦɨɠɟɧɢɸ ɞɜɢɠɟɧɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ 
ɜ ɩɨɱɜɭ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɧɚɤɨɩɥɟɧɧɨɣ ɜ ɧɟɦ ɷɧɟɪɝɢɢ, ɢ ɟɟ ɧɚɤɨɩɥɟɧɢɟ 
ɜ ɩɨɱɜɟ ɜ ɜɢɞɟ ɝɭɦɭɫɚ. 
1.3  ȼɥɢɹɧɢɟ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜ ɢ ɩɪɢɟɦɵ 
ɢɯ  ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
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ɉɪɢɪɨɞɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɫɥɨɠɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɫɪɟɞɟ, ɫ ɤɨɬɨɪɵɦɢ ɩɪɢɯɨɞɢɥɨɫɶ ɫɬɚɥɤɢɜɚɬɶɫɹ 
ɱɟɥɨɜɟɱɟɫɬɜɭ ɢ ɦɢɪɭ ɜ ɰɟɥɨɦ, ɡɚ ɜɫɸ ɢɫɬɨɪɢɸ [11]. ɉɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ 
ɪɨɫɬɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ ɨɬɦɟɱɚɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ. Ⱦɨɛɵɱɚ ɧɟɮɬɢ ɜ 
Ɋɨɫɫɢɢ, ɢ ɜɨ ɜɫɟɦ ɦɢɪɟ, ɫɜɹɡɚɧɚ ɫ ɪɢɫɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ. "ɋɨɝɥɚɫɧɨ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɞɚɧɧɵɦ, ɬɨɥɶɤɨ ɜ 1995 ɝɨɞɭ ɜ 
Ɋɨɫɫɢɢ ɛɵɥɨ ɛɨɥɟɟ 2000 ɤɪɭɩɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ. ɉɪɨɝɪɚɦɦɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɦɩɚɧɢɢ “ɅɍɄɈɃɅ” ɧɚ ɩɟɪɢɨɞ 1996-2000 ɝɨɞɨɜ. ɢɡɪɚɫɯɨɞɨɜɚɧɨ 
16,2 ɦɥɪɞ ɪɭɛɥɟɣ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɫɪɟɞɫɬɜɚ ɢɞɭɬ ɧɚ 
ɪɚɡɪɚɛɨɬɤɭ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɬɟɱɟɤ ɧɟɮɬɢ ɩɨɫɥɟ ɪɚɡɥɢɜɚ. 
Ɉɩɵɬ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɩɨɤɚɡɚɥ, ɱɬɨ ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟɦ ɢɥɢ ɡɚɝɪɹɡɧɟɧɢɟɦ 1,0 
ɞɨ 1,3 ɦ2 ɡɟɦɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɜ ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ ɞɨɛɵɬɨɣ ɧɟɮɬɢ" [9]. 
Ɂɚɫɨɪɟɧɢɟ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɨɫɬɪɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ 
Ɋɨɫɫɢɢ. "ɉɨ ɧɟɩɨɥɧɵɦ ɞɚɧɧɵɦ ɜ ɊɎ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɱɢɫɬɤɢ (ɬɨɥɶɤɨ ɢɡ-ɡɚ 
ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ) 800 ɬɵɫ. ɝɚ, ɧɨ ɩɥɨɳɚɞɶ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɭɝɪɨɡɨɣ 
ɡɚɝɪɹɡɧɟɧɢɹ, ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ. Ⱥɧɚɥɢɡ ɦɢɪɨɜɨɝɨ ɨɩɵɬɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɧɰɟɩɰɢɹ ɡɚɳɢɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɤ ɤɨɧɤɪɟɬɧɵɦ ɩɨɱɜɟɧɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɭɪɨɜɧɹ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɨɯɪɚɧɟɧɢɟ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɫɪɟɞɵ" 
[17]. Ɇɟɬɨɞɨɥɨɝɢɹ ɩɨ ɛɨɪɶɛɟ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɤɪɚɣɧɟ 
ɫɥɨɠɧɨ. Ɋɟɚɤɰɢɹ ɩɨɱɜ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɶɸ, ɢɯ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɷɬɢɦ 
ɡɚɝɪɹɡɧɢɬɟɥɹɦ ɨɬɥɢɱɚɸɬɫɹ ɜ ɪɚɡɧɵɯ ɩɨɱɜɟɧɧɵɯ ɡɨɧɚɯ ɜ ɩɪɟɞɟɥɚɯ ɫɨɩɪɹɠɟɧɧɵɯ 
ɥɚɧɞɲɚɮɬɨɜ[58].  
ɇɟɝɚɬɢɜɧɨɟ ɞɟɣɫɬɜɢɟ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɞɥɢɬɟɥɶɧɨ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɟɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɤɪɟɬɧɵɦɢ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ. ɇɚɩɪɢɦɟɪ, ɧɚ ɱɟɪɧɨɡɟɦɚɯ Ɂɚɩɚɞɧɨ - ɋɢɛɢɪɫɤɨɣ ɧɢɡɦɟɧɧɨɫɬɢ 
ɩɨɫɥɟɞɫɬɜɢɹ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɨɞɨɥɠɚɸɬɫɹ 6-7 ɥɟɬ[26].ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɛɢɨɰɟɧɨɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɡɚɝɪɹɡɧɟɧɢɹ. ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɧɟɮɬɢ ɜ 
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ɩɚɯɨɬɧɨɦ ɝɨɪɢɡɨɧɬɟ ɫɨɫɬɨɹɧɢɢ 10% ɛɢɨɰɟɧɨɡ ɜɨɡɪɨɠɞɚɟɬɫɹ ɱɟɪɟɡ 10 ɥɟɬ, ɩɪɢ 
ɛɨɥɟɟ ɫɢɥɶɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 
ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɢɥɟɬɢɣ, ɟɫɥɢ ɧɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɢ 
ɛɢɨɪɟɦɟɞɢɚɰɢɢ [29].Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬɦɟɱɟɧɨ 
ɧɚ ɜɫɟɯ ɬɢɩɚɯ ɩɨɱɜ ɊɎ [1]. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɟɮɬɹɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ ɜɥɢɹɟɬ ɧɚ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɪɚɫɬɟɧɢɣ [21]. 
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɟɮɬɢ ɫ ɩɨɱɜɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɫɜɨɣɫɬɜɚɦɢ. ɋɨɪɛɰɢɹ 
ɧɟɮɬɢ ɫɟɪɵɦɢ ɥɟɫɧɵɦɢ ɩɨɱɜɚɦɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɝɥɢɧɵ, 
ɝɭɦɭɫɚ, ɜɥɚɠɧɨɫɬɢ. Ɂɚɜɢɫɢɦɨɫɬɶ ɧɨɫɢɬ ɫɥɨɠɧɵɣ ɧɟɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɥɢɱɢɢ ɧɟɫɤɨɥɶɤɢɯ ɦɟɯɚɧɢɡɦɨɜ ɫɨɪɛɰɢɨɧɧɨɝɨ ɫɜɹɡɵɜɚɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ [22].Ɋɚɡɥɢɱɢɹ ɢ ɚɞɫɨɪɛɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ 
ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ. ȼ ɱɚɫɬɧɨɫɬɢ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɞɨɦɢɧɢɪɨɜɚɧɧɨɟ ɤɚɨɥɢɧɢɬɚ ɢ ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ ɭɫɢɥɢɜɚɟɬ ɚɞɫɨɪɛɰɢɸ[24].  
Ɉɬɦɟɱɟɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɩɨɱɜ (ɱɟɪɧɨɡɟɦɵ ɥɟɫɨɫɬɟɩɢ ) ɤ 
ɫɚɦɨɨɱɢɳɟɧɢɸ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɹ ɦɚɡɭɬɨɦ, ɤɨɝɞɚ ɢɧɬɟɧɫɢɜɧɚɹ ɞɟɝɪɚɞɚɰɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɥɨɟ 0-40 ɫɦ. Ɂɚ ɞɜɚ ɝɨɞɚ ɭɛɵɥɶ ɬɨɤɫɢɤɚɧɬɚ ɫɨɫɬɚɜɢɥɚ 75 % ɨɬ 
ɩɨɩɚɜɲɟɝɨ ɜ ɩɨɱɜɭ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɚɦɨɨɱɢɳɟɧɢɹ ɫɧɢɠɚɟɬɫɹ ɢ 
ɫɨɫɬɚɜɥɹɟɬ 2-7 % ɟɠɟɝɨɞɧɨ [25]. 
ɉɟɪɟɦɟɳɟɧɢɟ ɧɟɮɬɢ ɩɨ ɩɪɨɮɢɥɸ ɩɨɱɜ ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɢɩɨɜɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɤ, ɫɥɨɣ 0-40 ɫɦ ɱɟɪɧɨɡɟɦɚ 
ɜɵɳɟɥɨɱɟɧɧɨɝɨ ɫ ɧɟɧɚɪɭɲɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɩɪɢ ɜɥɚɠɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɩɨɥɟɜɨɣ ɜɥɚɝɨɟɦɤɨɫɬɢ ɫɨɫɬɨɹɧɢɸ, ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɡɚɞɟɪɠɢɜɚɟɬ 
ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ [2]. 
Ɂɚɩɚɫɵ ɚɡɨɬɚ, ɢɦɟɸɳɢɟɫɹ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɩɨɫɨɛɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ 
ɩɪɨɤɚɪɢɨɬɵ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɜ ɫɢɦɛɢɨɡɟ ɫ ɜɵɫɲɢɦɢ ɪɚɫɬɟɧɢɹɦɢ ɨɧɢ ɦɨɝɭɬ 
ɩɟɪɟɜɨɞɢɬɶ ɢɧɟɪɬɧɵɣ ɚɡɨɬ ɜ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɜɤɥɸɱɚɬɶ ɟɝɨ 
(ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɪɚɫɬɟɧɢɹ) ɜ ɛɟɥɨɤ, ɤɨɬɨɪɵɣ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ 
ɩɟɪɟɯɨɞɢɬ ɜ ɩɨɱɜɭ. ɋɩɨɫɨɛɧɨɫɬɶ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɭɫɜɚɢɜɚɬɶ ɦɨɥɟɤɭɥɹɪɧɵɣ 
ɚɡɨɬ ɢ ɫɬɪɨɢɬɶ ɢɡ ɧɟɝɨ ɚɡɨɬɨɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ ɤɥɟɬɤɢ ɧɚɡɵɜɚɸɬɫɹ 
ɚɡɨɬɨɮɢɤɫɚɰɢɟɣ. Ʉ ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɵɯ ɫɜɨɛɨɞɧɨɠɢɜɭɳɢɯ 
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ɚɡɨɬɨɮɢɤɫɚɬɨɪɨɜ ɨɬɧɨɫɹɬɫɹ ɜɢɞɵ Ⱥɡɨɬɨɛɚɤɬɟɪɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɨɱɜɵ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫɨɞɟɪɠɚɧɢɟ ɚɤɬɢɧɨɦɢɰɟɬɨɜ ɨɬ 5% ɞɨ 70%, ɫɨɫɬɚɜɥɹɹ 
ɨɤɨɥɨ 30% ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɩɨɱɜɟ. Ɉɞɧɢ ɪɚɫɬɭɬ ɧɚ 
ɫɥɨɠɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɪɟɞɚɯ, ɞɪɭɝɢɟ ɧɚ ɩɪɨɫɬɵɯ ɫɨɟɞɢɧɟɧɢɹɯ [45]. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɦɧɨɝɢɟ ɩɪɨɛɥɟɦɵ ɫɨɡɞɚɧɢɹ ɧɚɞɟɠɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɡɚɳɢɬɵ ɩɨɱɜ ɨɬ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟ ɢɦɟɟɬ 
ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɪɟɲɟɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɩɪɨɛɥɟɦ - ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɟɧɢɹ, ɦɟɬɨɞɨɥɨɝɢɹ ɦɨɧɢɬɨɪɢɧɝɚ, ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ. Ɉɞɧɢɦ ɢɡ 
ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɫɥɨɠɧɵɯ ɩɪɨɛɥɟɦ ɤɨɦɩɥɟɤɫɧɨɣ 
ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜ ɢ ɤɚɪɬɢɪɨɜɚɧɢɟ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ. 
ɑɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɵɦ ɜɨɩɪɨɫɨɦ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɩɨɪɨɝɨɜɵɯ 
ɭɪɨɜɧɟɣ ɡɚɝɪɹɡɧɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɩɨɱɜ [4]. ȼ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɩɨɱɜɨɜɟɞɟɧɢɟ 
ɩɨɹɜɢɥɢɫɶ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɚɧɬɪɨɩɨɰɟɧɬɪɢɱɟɫɤɨɣ ɩɚɪɚɞɢɝɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ɧɚ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɛɢɨɪɟɦɟɞɢɚɰɢɨɧɨɣ ɤɨɧɰɟɩɰɢɹ ɩɚɪɬɧɟɪɫɬɜɚ ɨɛɳɟɫɬɜɚ ɢ 
ɩɪɢɪɨɞɵ. ɇɚɪɹɞɭ ɫ ɩɪɢɧɰɢɩɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɢ ɢɧɬɟɝɪɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ [3].ɗɬɨ ɤɪɚɣɧɟ ɜɚɠɧɨ, ɬɚɤ ɤɚɤ 
ɡɚɝɪɹɡɧɟɧɢɟ ɦɚɫɥɚ ɜɵɠɢɜɚɥɢ ɬɨɥɶɤɨ ɭɫɬɨɣɱɢɜɵɟ ɥɢɰ ɢɥɢ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ. 
Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɛɨɝɚɬɫɬɜɚ ɢ ɱɢɫɥɨ ɥɢɰ, ɬɪɟɛɭɟɬɫɹ ɧɟ ɦɟɧɟɟ 8-9 ɥɟɬ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 
ɫɮɨɪɦɢɪɨɜɚɥɨɫɶ ɦɧɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɝɨ ɩɨɞɯɨɞɚ ɤ 
ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ ɢ ɨɛɹɡɚɬɟɥɶɧɨɣ ɨɫɧɨɜɟ ɱɟɬɵɪɟɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɫɭɦɦɚɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɬɪɚɧɫɮɨɪɦɢɪɭɟɦɨɫɬɶ, ɞɨɫɬɭɩɧɨɫɬɶ, 
ɷɤɨɬɨɤɫɢɱɧɨɫɬɢ. 
Ɇɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɨɬɦɟɱɚɸɬ, ɱɬɨ ɢɡɧɚɱɚɥɶɧɨ ɦɚɫɥɨ ɦɨɠɟɬ 
ɞɟɣɫɬɜɨɜɚɬɶ ɤɚɤ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɫɬɢɦɭɥɹɬɨɪ ɩɪɢ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ ɡɚɝɪɹɡɧɟɧɢɹ. 
ȼɵɫɨɤɢɟ ɞɨɡɵ ɩɪɢɜɨɞɹɬ ɤ ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɧɟɨɛɪɚɬɢɦɵɦ ɢɡɦɟɧɟɧɢɹɦ 
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜɵ ɜ ɛɭɞɭɳɟɦ ɤ ɢɡɦɟɧɟɧɢɸ ɜɨɞɧɨ-ɜɨɡɞɭɲɧɨɝɨ 
ɪɟɠɢɦɚ [26]. 
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Ɇɢɪɨɜɚɹ ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɛɢɨɪɟɦɟɞɢɚɰɢɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ. ȼ ɫɪɚɜɧɟɧɢɢ ɫ 
ɧɟɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɨɧ ɦɟɧɟɟ ɡɚɬɪɚɬɧɵɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɣ. 
ɉȺȼ ɢɦɟɸɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɹ ɛɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɭɧɢɤɚɥɶɧɵɦ 
ɫɜɨɣɫɬɜɚɦ, ɤɚɤ ɫɩɟɰɢɮɢɱɧɨɫɬɶ, ɧɢɡɤɚɹ ɬɨɤɫɢɱɧɨɫɬɶ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ. ɗɬɢ ɫɜɨɣɫɬɜɚ ɞɚɸɬ ɧɚɞɟɠɞɭ ɧɚ ɉȺȼ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɬɟɩɟɧɢ 
ɦɢɤɪɨɛɧɨɣ ɞɟɫɬɪɭɤɰɢɢ ɧɟɮɬɹɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɷɮɮɟɤɬɢɜɧɨɦɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ 
ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɭɛɥɢɤɚɰɢɣ ɧɚ ɬɟɦɭ 
ɛɢɨɞɟɝɪɚɞɚɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɮɬɢ ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɦɟɬɚɛɨɥɢɡɦɚ ɛɚɤɬɟɪɢɣ, ɚ 
ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɷɬɢ 
ɩɪɨɰɟɫɫɵ. ɍɧɢɠɚɸɳɢɯ ɞɨɫɬɨɢɧɫɬɜɨ ɜɢɞɨɜ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɛɚɤɬɟɪɢɣ, 
ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɢɯ ɩɨɢɫɤ ɤɨɧɫɨɪɰɢɭɦɨɜ 
ɛɵɥɨ ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɬɢɩɵ ɦɢɤɪɨɛɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɢ ɢɯ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɭɸ ɪɨɥɶ ɛɵɥɚ ɨɩɢɫɚɧɚ ɢ ɡɚɤɚɡɚɥ. Ȼɵɥ ɢɡɭɱɟɧ ɪɹɞ ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹɸɳɢɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɤɭɥɶɬɭɪ ɩɪɨɢɡɜɨɞɢɬɟɥɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɨɛɧɚɞɟɠɢɜɚɸɳɢɦɢ ɞɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɤɜɟɫɬɚ 
ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɨ-
ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɉȺȼ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɧɟɮɬɹɧɵɯ 
ɡɚɝɪɹɡɧɟɧɢɣ[75]. 
1.4 ȼɥɢɹɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɪɨɫɬ ɪɚɫɬɟɧɢɣ 
ɋɨɝɥɚɫɧɨ ɪɚɛɨɬɚɦ Ⱥ. ɜ. ɇɚɡɚɪɨɜ, ɭɝɧɟɬɟɧɢɟ ɢ ɝɢɛɟɥɶ ɪɚɫɬɟɧɢɣ ɧɚ 
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ, ɧɚɥɢɱɢɟ ɜɨɞɵ ɢ ɜɨɡɞɭɯɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɱɟɪɟɡ 10-15 
ɞɧɟɣ ɩɨɫɥɟ ɜɫɯɨɞɨɜ; ɞɨ ɷɬɨɝɨ ɫɪɨɤɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɟɡ ɜɢɞɢɦɵɯ ɩɪɢɡɧɚɤɨɜ 
ɭɝɧɟɬɟɧɢɹ, ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. Ɇɚɫɫɨɜɚɹ ɝɢɛɟɥɶ ɫɟɹɧɰɟɜ ɨɬɦɟɱɟɧɨ ɦɧɨɝɢɦɢ 
ɚɜɬɨɪɚɦɢ [15].Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɛɥɚɝɨɩɪɢɹɬɧɨɦ ɜɨɞɧɨɦ ɪɟɠɢɦɟ 
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɪɟɞ ɨɛɢɬɚɧɢɹ ɢɥɢ ɜ ɩɨɱɜɟ ɞɥɢɬɟɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɟɫɬɶ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɪɨɫɲɢɯ ɪɚɫɬɟɧɢɣ, ɤɨɬɨɪɵɟ ɜ ɩɟɪɜɵɣ ɪɚɡ, ɩɨɫɥɟ 
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ɜɫɯɨɞɨɜ, ɧɟ ɨɳɭɳɚɸ ɜɢɞɢɦɨɝɨ ɭɝɧɟɬɟɧɢɹ. ɗɬɨ ɹɜɥɟɧɢɟ ɧɟ ɫɜɹɡɚɧɨ ɫ 
ɭɯɭɞɲɟɧɢɟɦ ɫɜɨɣɫɬɜ ɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɵ, ɤɚɤ ɷɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɨɱɜɟ ɫ 
ɧɟɮɬɹɧɵɯ ɫɦɟɫɟɣ, ɫɧɢɠɟɧɢɟ ɝɢɩɟɪɟɦɢɢ ɢ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ ɩɨɱɜɵ [40]. ɗɬɨ 
ɬɨɠɟ ɧɟ ɢɡ-ɡɚ ɨɬɪɚɜɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɨɱɜɟ, ɡɚɝɪɹɡɧɟɧɧɨɣ ɧɟɮɬɶɸ, ɤɚɤ 
ɦɚɫɫɨɜɚɹ ɝɢɛɟɥɶ ɫɟɹɧɰɟɜ ɨɬɦɟɱɟɧ ɤɚɤ  ɜ ɩɨɱɜɟ ɢ ɜ ɩɨɱɜɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɩɨɫɥɟ 
ɡɚɪɚɠɟɧɢɹ. Ɉɫɬɪɨɟ ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɧɟɮɬɹɧɵɯ 
ɡɚɝɪɹɡɧɟɧɢɣ ɧɟ ɞɨɥɝɨ, ɬɚɤ ɤɚɤ ɨɧɚ ɢɡ-ɡɚ ɥɟɝɤɢɯ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ, ɤɨɬɨɪɵɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɵɫɬɪɨ ɜɵɜɟɬɪɢɜɚɟɬɫɹ ɢ ɪɚɫɩɚɞɚ [3]. 
Ɉɞɧɚɤɨ, ɦɵ ɡɧɚɟɦ, ɱɬɨ ɪɚɫɬɟɧɢɹ ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɡɚɝɪɹɡɧɟɧɢɸ 
ɦɚɫɥɚ. ɉɨ ɧɟɤɨɬɨɪɵɦ ɞɚɧɧɵɦ, ɩɨɥɧɨɟ ɭɧɢɱɬɨɠɟɧɢɟ ɭɪɨɠɚɹ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ 
ɭɬɟɱɤɚ 1,1 ɥ/ɦ2, ɢɥɢ 0,5%, ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ 15 ɫɦ ɫɥɨɟ ɩɨɱɜɵ. ɋɢɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɨɬɦɟɬɢɥ, ɜ ɭɫɥɨɜɢɹɯ 
ɛɟɫɰɟɪɟɦɨɧɧɨ ɬɭɧɞɪɵ Ʉɚɧɚɞɵ ɢ Ⱥɥɹɫɤɢ, ɫɪɟɞɧɹɹ Ɍɚɣɝɚ, ɘɠɧɚɹ Ɍɚɣɝɚ, ɩɭɫɬɵɧɹ, 
ɬɪɨɩɢɱɟɫɤɢɣ ɭɝɨɥɨɤ ɫ ɩɟɪɢɨɞɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ 10-20 ɥɟɬ ɫ 
ɫɢɥɶɧɨɣ ɧɟɮɬɢ [28]. 
ȿɫɬɶ ɷɤɨɫɢɫɬɟɦɵ, ɝɞɟ ɧɟɮɬɹɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɢɦɟɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢɥɢ ɞɚɠɟ ɩɨɥɨɠɢɬɟɥɶɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɪɚɫɬɟɧɢɟ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɨɦɩɨɡɢɰɢɹ ɫɵɪɨɣ ɧɟɮɬɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ 
ɪɚɫɬɟɧɢɣ[61].ɇɟɤɨɬɨɪɵɟ ɚɜɬɨɪɵ ɫɱɢɬɚɸɬ, ɱɬɨ ɧɟɮɬɶ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɪɨɪɚɫɬɚɧɢɟ 
ɫɟɦɹɧ ɪɚɫɬɟɧɢɹ[59]. ȼ ɭɫɥɨɜɢɹɯ ɩɭɫɬɵɧɶ ɢ ɩɨɥɭɩɭɫɬɵɧɶ ɧɚ ɛɨɝɚɬɵɯ ɧɟɮɬɹɧɵɯ 
ɛɢɬɭɦɨɜ, ɝɪɭɧɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɡɨɧɚɦɢ ɝɥɭɛɢɧɧɵɯ ɪɚɡɥɨɦɨɜ ɧɚ 
ɧɟɮɬɟɧɨɫɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɱɚɫɬɨ ɨɬɦɟɱɚɟɬɫɹ ɫɬɢɦɭɥɹɰɢɹ ɪɚɫɬɟɧɢɣ. Ɉɧɢ ɢɦɟɸɬ 
ɹɪɤɨ-ɡɟɥɟɧɵɣ ɰɜɟɬ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɫɟɡɨɧɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜɧɟ 
ɷɬɢɯ ɡɨɧ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɫɝɨɪɚɟɬ ɜ ɧɚɱɚɥɟ ɢɸɧɹ, ɜɵɫɨɬɚ ɪɚɫɬɟɧɢɣ 2-3 ɪɚɡɚ ɜɵɲɟ, 
ɱɟɦ ɧɚ ɧɟɡɚɝɪɹɡɧɟɧɧɵɯ ɭɱɚɫɬɤɚɯ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɵɲɟ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ [18]. ɉɪɟɞɥɚɝɚɟɬ ɞɚɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɮɬɶ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ (ɦɚɡɭɬ, ɛɢɬɭɦ, ɫɦɟɫɟɣ ɢ ɬ. ɞ.), ɲɥɚɦɨɜɵɯ ɨɬɯɨɞɨɜ ɜ ɤɚɱɟɫɬɜɟ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɛɨɪɶɛɵ ɫ ɷɪɨɡɢɟɣ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɉɟɫɤɨɜ ɢ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɢɯ 
ɪɚɡɪɨɫɲɢɟɫɹ ɪɚɫɬɟɧɢɹ ɜ ɡɨɧɟ ɩɭɫɬɵɧɶ ɢ ɩɨɥɭɩɭɫɬɵɧɶ.  
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Ɇɚɥɨ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɶɸ ɝɢɞɪɨɮɢɬɧɵɟ ɢ ɜɨɞɧɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢɹ. Ɍɚɤ, ɡɚɝɪɹɡɧɟɧɢɟ ɦɚɪɲɟɣ ɩɪɢɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɪɚɫɬɟɧɢɹ, 
ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɬɚɦ, ɧɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɨɢɫɯɨɞɢɬ ɫɬɪɟɦɢɬɟɥɶɧɨɟ 
ɜɵɡɞɨɪɨɜɥɟɧɢɟ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɦɚɪɲɢ ɦɨɠɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ 
ɫɢɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɨɱɢɫɬɤɢ 
ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɨɬ ɧɟɮɬɹɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɍɚɤɠɟ ɨɬɦɟɱɟɧɨ, ɱɬɨ 
ɡɚɝɪɹɡɧɟɧɢɟ ɦɚɫɥɚ ɜ ɩɪɟɫɧɨɜɨɞɧɵɟ ɛɨɥɨɬɚ ɪɟɤɢ Ʉɨɧɧɟɤɬɢɤɭɬ, ɜ ɧɟɤɨɬɨɪɵɯ 
ɜɢɞɚɯ ɪɚɫɬɟɧɢɣ (Ceratophyllum demersum ɢ Culichiumarun dinaceum)  ɞɚɠɟ 
ɭɜɟɥɢɱɢɥɢ ɢɯ ɱɢɫɥɨ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɢ ɝɢɞɪɨɮɢɥɶɧɵɯ ɪɚɫɬɟɧɢɣ: ɤɚɦɵɲ 
ɨɡɟɪɧɵɣ, ɪɨɝɨɡ ɭɡɤɨɥɢɫɬɧɵɣ, ɪɨɝɨɡ ɲɢɪɨɤɨɥɢɫɬɧɵɣ, ɬɪɨɫɬɧɢɤ ɨɛɵɤɧɨɜɟɧɧɵɣ, 
ɫɭɫɚɤ ɡɨɧɬɢɱɧɵɣ, ɨɫɨɤɚ ɜɨɞɧɚɹ, ɪɨɝɨɥɢɫɬɧɢɤ ɬɟɦɧɨ-ɡɟɥɟɧɵɣ, ɭɪɭɬɶ ɦɭɬɨɜɱɚɬɚɹ, 
ɤɚɧɚɞɫɤɢɣ ɤɚɧɚɞɫɤɢɣ ɭɫɬɨɣɱɢɜ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɧɟɮɬɶɸ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 10 ɝ/ɥ 
ɜɨɞɵ; ɡɚɝɪɹɡɧɟɧɢɟ 1 ɝ/ɥ ɨɤɚɡɵɜɚɟɬ ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɚɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɹ[50].  
ɉɪɨɢɡɜɨɞɢɬɶ ɬɨɤɫɢɱɧɵɯ ɞɥɹ ɪɚɫɬɟɧɢɣ ɜɟɳɟɫɬɜ ɦɢɤɪɨɦɢɰɟɬɨɜ ɜ ɭɫɥɨɜɢɹɯ 
ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ ɩɨɡɜɨɥɹɟɬ ɨɛɴɹɫɧɢɬɶ ɧɟɤɨɬɨɪɵɟ ɥɢɬɟɪɚɬɭɪɧɵɟ 
ɞɚɧɧɵɟ. ȼ ɪɢɡɨɫɮɟɪɟ ɪɚɫɬɟɧɢɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ 
ɧɟɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɵ, ɞɨɥɹ ɫɟɦɢɤɚɪɚɤɨɪɫɤɚɹ ɫɚɩɪɨɬɪɨɮɧɵɯ ɦɢɤɪɨɦɢɰɟɬɨɜ ɜ 
ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɢ ɪɢɡɨɫɮɟɪɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɜɟɥɢɤɚ ɢ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 1% . ɂɯ ɞɨɥɹ ɜ ɡɨɧɟ ɪɢɡɨɫɮɟɪɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 
ɪɚɫɬɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɫɥɟɞɧɟɣ ɫɬɚɞɢɢ ɫɜɨɟɝɨ ɪɚɡɜɢɬɢɹ, ɩɪɢ ɨɬɦɢɪɚɧɢɢ ɤɨɪɧɟɣ 
[50]. 
ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɪɢ ɚɧɚɥɢɡɟ ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɤɪɨɦɢɰɟɬɨɜ ɜ ɡɨɧɟ 
ɪɢɡɨɫɮɟɪɵ ɢ ɪɢɡɨɩɥɚɧɨɦ ɤɥɟɜɟɪɚ ɢ ɤɨɫɬɪɚ ɛɟɡɨɫɬɨɝɨ, ɜɵɪɚɳɟɧɧɨɝɨ ɧɚ 
ɡɚɝɪɹɡɧɟɧɧɨɣ ɢ ɱɢɫɬɨɣ ɩɨɱɜɵ, ɛɵɥɨ ɩɨɞɬɜɟɪɠɞɟɧɨ, ɱɬɨ ɜ ɩɨɱɜɟ ɛɟɡ ɧɟɮɬɢ, ɷɬɨ 
ɨɛɚ ɜɢɞɚ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɵɯ ɩɪɨɰɟɧɬɚ ɜ ɱɢɫɥɟɧɧɨɫɬɢ ɝɟɬɟɪɨɬɪɨɮɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɩɨɱɜɟ ɧɟɮɬɢ, ɞɨɥɹ  ɝɪɢɛɨɜ ɜ 
ɡɨɧɟ ɪɢɡɨɫɮɟɪɵ ɢ ɪɢɡɨɩɥɚɧɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɩɪɨɰɟɧɬɨɜ, 
ɚ ɜ ɩɪɢɤɨɪɧɟɜɨɣ ɡɨɧɟ ɤɥɟɜɟɪɚ ɷɬɨ ɭɜɟɥɢɱɟɧɢɟ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨ, ɱɟɦ ɤɨɪɧɢ 
ɤɨɫɬɪɚ ɛɟɡɨɫɬɨɝɨ, ɚ 30% ɡɚɝɪɹɡɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 69,3 % ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 
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ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɬɶ ɦɟɧɶɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ 
ɦɚɫɥɚ, ɤɪɚɫɧɨɝɨ ɤɥɟɜɟɪɚ, ɤɨɫɬɪɚ ɛɟɡɨɫɬɨɝɨ, ɱɟɦ [24]. 
ȼɵɫɨɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɤɥɟɜɟɪ ɧɚ ɷɤɫɬɪɚɤɬɚɯ ɩɨɱɜɵ 
ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɦɢɰɟɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɨɱɜɭ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɫɚɩɪɨɬɪɨɮɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɢɛɨɜ ɮɢɬɨɬɨɤɫɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. ɂɧɝɢɛɢɪɨɜɚɧɢɟ 
ɫɚɩɪɨɬɪɨɮɧɵɯ ɝɪɢɛɨɜ ɫ ɫɢɦɛɢɨɬɢɱɟɫɤɢɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, 
ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɯ ɦɢɤɪɨɦɢɰɟɬɨɜ, ɷɬɨ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ 
ɛɢɨɦɚɫɫɵ ɪɚɫɬɟɧɢɣ ɧɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɟ. Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɚɛɨɬɟ Ⱥ. 
ɜ. ɇɚɡɚɪɨɜ, ɜ ɰɟɥɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɬ ɝɢɩɨɬɟɡɭ, ɤɨɬɨɪɚɹ, ɨɞɧɚɤɨ, ɛɵɥɚ ɨɫɧɨɜɚɧɚ ɧɚ 
ɞɚɧɧɵɯ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɦɢɤɪɨɦɢɰɟɬɨɜ ɩɪɢ ɧɟɮɬɹɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ ɜ 
ɩɨɱɜɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ ɪɢɡɨɫɮɟɪɵ 
ɦɢɤɪɨɦɢɰɟɬɨɜ  [11]. 
ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɡɵ ɧɟɮɬɢ ɜ ɩɨɱɜɟ, ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɜ ɡɨɧɟ ɪɢɡɨɫɮɟɪɵ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɩɨɱɜɵ 
ɪɢɡɨɫɮɟɪɵ ɜɵɲɟ [50] 
Ɋɟɤɭɥɶɬɢɜɚɰɢɹ ɡɟɦɟɥɶ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ ɢ ɬɹɠɟɥɵɦɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɧɢɠɟɧɢɟ ɢɯ ɫɨɞɟɪɠɚɧɢɹ ɜ ɩɨɱɜɟ ɢ ɜɨɞɟ ɞɨ 
ɛɢɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ. Ɉɞɧɚɤɨ, ɜɟɥɢɱɢɧɵ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ ɢɡ-ɡɚ ɫɥɨɠɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɧɟɮɬɢ ɢ ɜɪɹɞ 
ɥɢ ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨɡɧɚɱɧɨ ɭɫɬɚɧɨɜɥɟɧɨ. ɇɟɮɬɢ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ 
ɞɚɠɟ ɪɚɡɧɵɯ ɫɥɨɟɜ ɬɨɝɨ ɠɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɩɨ 
ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ.  
ɉɨɫɤɨɥɶɤɭ ɨɫɧɨɜɧɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɢ 
ɦɭɬɚɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɦɚɫɥɟ ɥɟɬɭɱɢɟ ɢ ɨɱɟɧɶ ɧɢɡɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɟɪɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ ɡɟɥɟɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ, ɤɨɬɨɪɚɹ ɨɰɟɧɢɜɚɟɬɫɹ ɨɛɵɱɧɨ ɩɥɨɞɨɪɨɞɢɹ 
ɩɨɱɜɵ, ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɭɪɨɜɧɟɣ ɧɟɮɬɹɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɤɪɚɣɧɟ ɫɥɨɠɧɨ [29]. 
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Ɋɨɫɬ ɢ ɪɚɡɦɧɨɠɟɧɢɟ ɦɧɨɝɢɯ ɜɢɞɨɜ ɡɟɥɟɧɵɯ ɪɚɫɬɟɧɢɣ ɜɨɡɦɨɠɧɨ ɩɪɢ 
ɫɨɞɟɪɠɚɧɢɢ ɧɟɮɬɢ ɜ ɩɨɱɜɟ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɰɟɧɬɨɜ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɩɨɱɜɵ). ɂ ɦɚɫɥɨɫɬɨɣɤɢɣ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɪɚɫɬɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɪɨɝɨɡ 
ɲɢɪɨɤɨɥɢɫɬɧɵɣ, ɦɚɫɥɨ ɹɜɥɹɟɬɫɹ ɫɬɢɦɭɥɹɬɨɪɨɦ ɪɨɫɬɚ, ɤɚɤ ɜɵ ɜɢɞɢɬɟ ɧɚ 
ɧɟɤɨɬɨɪɵɯ ɫɬɚɪɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ. ɇɨ ɧɚɤɨɩɥɟɧɢɟ ɜ ɪɚɫɬɟɧɢɹɯ ɦɭɬɚɝɟɧɨɜ ɢ 
ɤɚɧɰɟɪɨɝɟɧɨɜ ɞɟɥɚɟɬ ɷɬɢ ɪɚɫɬɟɧɢɹ ɨɩɚɫɧɵɟ ɞɥɹ ɜɵɫɲɢɯ ɮɨɪɦ ɠɢɡɧɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɪɨɫɬ ɡɟɥɟɧɵɯ ɪɚɫɬɟɧɢɣ ɧɟ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 
ɢɫɬɢɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɪɟɚɛɢɥɢɬɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɡɟɦɟɥɶ ɢ ɩɨɤɚɡɵɜɚɟɬ 
ɬɨɥɶɤɨ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɢ ɜ ɩɨɱɜɟ ɧɢɠɟ ɩɪɟɞɟɥɨɜ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ 
ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ ɬɢɩɨɜ ɩɨɱɜ [37]. 
Ɍɨɬ ɮɚɤɬ, ɱɬɨ ɧɟɮɬɶ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɠɢɡɧɶ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ ɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɜ ɰɟɥɨɦ, ɜɪɹɞ ɥɢ ɹɜɥɹɟɬɫɹ 
ɞɢɫɤɭɫɫɢɨɧɧɵɦ ɜɨɩɪɨɫɨɦ. Ɉɞɧɚɤɨ, ɩɪɢ ɛɨɥɟɟ ɜɧɢɦɚɬɟɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɜɥɢɹɧɢɹ 
ɧɟɮɬɢ ɧɚ ɨɫɨɛɵɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢɥɢ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɱɜ ɧɟɮɬɶɸ, ɬɪɭɞɧɨ ɫɞɟɥɚɬɶ ɨɞɧɨɡɧɚɱɧɵɟ ɜɵɜɨɞɵ. 
ɇɟɮɬɶ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɫɬɟɧɢɹ, ɜɵɡɵɜɚɹ ɢɡɦɟɧɟɧɢɟ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ, ɭɦɟɧɶɲɚɟɬ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɫɬɟɧɢɣ ɢɥɢ 
ɜɵɡɵɜɚɟɬ ɢɯ ɩɨɥɧɨɟ ɭɧɢɱɬɨɠɟɧɢɟ, ɡɧɚɱɢɬɟɥɶɧɨ ɨɫɥɚɛɥɹɟɬ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ 
ɪɚɫɬɟɧɢɣ [29]. ɉɨɞ ɜɥɢɹɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɟɮɬɢ ɢɡ ɪɚɫɬɟɧɢɣ 
ɡɚɦɟɞɥɹɟɬɫɹ ɪɨɫɬ, ɧɚɪɭɲɚɸɬɫɹ ɮɭɧɤɰɢɢ ɮɨɬɨɫɢɧɬɟɡɚ ɢ ɞɵɯɚɧɢɹ, ɢɡɦɟɧɹɟɬɫɹ 
ɫɬɪɭɤɬɭɪɚ ɯɥɨɪɨɩɥɚɫɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɫɬɪɚɞɚɸɬ ɤɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ, ɥɢɫɬɶɹ, 
ɫɬɟɛɥɢ, ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɨɪɝɚɧɵ [32]. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 
ɧɚɪɭɲɟɧɢɹ: ɩɨɜɨɪɨɬ ɥɢɫɬɶɟɜ ɩɟɱɚɬɶ, ɥɢɫɬɨɜɵɟ ɩɥɚɫɬɢɧɤɢ, ɬɟɦ ɦɟɧɶɲɟ ɝɢɛɤɨɫɬɶ 
ɜɟɬɜɢ; ɝɢɝɚɧɬɢɡɦ ɢ ɤɚɪɥɢɤɨɜɨɫɬɶ, ɢɫɤɪɢɜɥɟɧɢɟ ɫɬɟɛɥɟɣ, ɧɚɥɢɱɢɟ ɨɩɭɯɨɥɟɣ, 
ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɢ ɧɟɤɪɨɡ ɥɢɫɬɨɜɵɯ ɩɥɚɫɬɢɧɨɤ [38]. ɍɦɟɧɶɲɟɧɢɟ ɪɨɫɬɚ ɫɬɟɛɥɹ ɜ 
ɜɵɫɨɬɭ, ɫɧɢɠɟɧɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ, ɧɟɮɬɹɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɢɧɝɢɛɢɪɭɟɬ 
ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ. ȼ ɭɫɥɨɜɢɹɯ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬɫɹ 
ɩɥɨɳɚɞɶ ɚɫɫɢɦɢɥɹɰɢɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɫɬɟɧɢɣ (ɦɟɡɨɮɢɬɧɵɯ ɢ ɤɫɟɪɨɮɢɬɧɵɯ 
ɪɚɫɬɟɧɢɣ). Ʉɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ ɭɦɟɧɶɲɚɟɬ ɟɟ ɪɚɡɦɟɪ, ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɦɨɪɮɨɥɨɝɢɢ 
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(ɩɟɪɟɯɨɞ ɨɬ ɮɢɛɪɨɡɧɨɣ ɬɢɩ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɤ ɫɬɟɛɥɸ). Ɉɫɬɚɧɚɜɥɢɜɚɟɬ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɥɭɛɟɧɶɤɨɜ ɢ ɪɚɡɜɢɬɢɟ ɤɨɪɧɟɜɵɯ ɜɨɥɨɫɤɨɜ. Ɂɧɚɱɢɬɟɥɶɧɵɟ 
ɢɡɦɟɧɟɧɢɹ ɷɬɨ ɚɧɚɬɨɦɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɬɟɧɢɣ. ɍɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ 
ɥɢɫɬɨɜɨɣ ɩɥɚɫɬɢɧɤɢ, ɤɭɬɢɤɭɥɚ ɢɫɱɟɡɚɟɬ, ɭɦɟɧɶɲɚɸɬɫɹ ɪɚɡɦɟɪɵ ɤɥɟɬɨɤ ɢ ɱɢɫɥɨ 
ɯɥɨɪɨɩɥɚɫɬɨɜ. ȼ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɟ ɪɚɫɬɟɧɢɣ ɭɬɨɥɳɟɧɢɟ ɷɩɢɞɟɪɦɢɫɚ, 
ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɤɫɢɥɟɦɧɨɦ ɢ ɪɚɡɦɟɪɨɦ ɐɟɧɬɪɚɥɶɧɨɝɨ 
ɰɢɥɢɧɞɪɚ, ɨɛɴɟɦ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɬɤɚɧɟɣ. Ɋɚɡɦɟɪɵ ɤɫɢɥɟɦɧɨɦ ɷɥɟɦɟɧɬɨɜ 
ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɪɧɹ ɛɨɥɟɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɜɵɝɨɞɧɵɣ ɦɟɯɚɧɢɡɦ 
ɩɨɝɥɨɳɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɚ ɜɨɞɵ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɂɡɦɟɧɟɧɢɹ ɚɧɚɬɨɦɢɢ 
ɢ ɦɨɪɮɨɥɨɝɢɢ ɨɪɝɚɧɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɡɞɚɧɢɟ ɡɚɳɢɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɜɵɩɨɥɧɹɸɬ ɤɨɦɩɟɧɫɚɬɨɪɧɭɸ ɮɭɧɤɰɢɸ ɜ ɨɬɜɟɬ ɧɚ ɧɟɮɬɹɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ. 
Ɋɟɚɤɰɢɹ ɪɚɫɬɟɧɢɣ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɶɸ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɤ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɝɪɭɩɩɟ. ɇɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɫɬɨɣɱɢɜɵ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɪɚɫɬɟɧɢɣ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ 
ɬɨɤɫɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɧɟɮɬɢ [35]. 
Ɇɟɯɚɧɢɡɦ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ 
ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɚɯ - ɷɬɨ ɩɥɨɯɨ ɩɨɧɢɦɚɥ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ ɧɟɮɬɢ, 
ɬɨɤɫɢɱɧɵɯ ɞɥɹ ɪɚɫɬɟɧɢɣ, ɩɪɨɧɢɤɚɬɶ ɜ ɧɢɯ. Ɉɞɧɚɤɨ, ɨɧɢ ɦɨɝɭɬ ɧɚɪɭɲɢɬɶ 
ɫɬɪɭɤɬɭɪɭ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ, ɪɟɝɭɥɢɪɭɸɬ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɦɟɬɚɛɨɥɢɡɦɨɦ. ɗɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɛɵɫɬɪɨɦ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ, ɚ ɩɨɬɨɦ 
ɫɦɟɪɬɶ ɜɫɟɯ ɠɢɜɵɯ, ɚɤɬɢɜɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ ɜ ɜɟɝɟɬɚɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ 
[39]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɥɢɹɧɢɟ ɧɟɮɬɢ ɧɚ ɜɵɫɲɟɟ ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ ɪɚɫɬɟɧɢɹ 
ɦɟɞɥɟɧɧɨɝɨ ɪɨɫɬɚ, ɧɚɪɭɲɟɧɢɟ ɮɨɬɨɫɢɧɬɟɡɚ ɢ ɞɵɯɚɧɢɹ; ɢɡɦɟɧɟɧɢɟ ɫɬɪɭɤɬɭɪɵ 
ɯɥɨɪɨɩɥɚɫɬɨɜ, ɫɬɪɚɞɚɸɬ ɤɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ, ɥɢɫɬɶɹ, ɫɬɟɛɥɢ, ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ 
ɨɪɝɚɧɵ. Ɋɚɡɥɢɱɧɚɹ ɪɟɚɤɰɢɹ ɪɚɫɬɟɧɢɣ ɧɚ ɧɟɮɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɛɢɨɦɨɪɮɧɵɟ 
ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ [32]. 
Ɍɚɤ, Ʉɨɡɥɨɜɫɤɢɣ ɇ. ȼ. ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɩɨɱɜ ɧɚ ɧɟɮɬɹɧɵɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɍɞɦɭɪɬɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ 
ɜɢɞɨɜɨɝɨ ɛɨɝɚɬɫɬɜɚ ɢ ɨɛɳɟɝɨ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ. ɉɨɞ ɜɥɢɹɧɢɟɦ 
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ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ (ɡɚɞɟɪɠɤɚ) ɪɚɡɜɢɬɢɹ 
ɪɚɫɬɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɟ ɜɢɞɵ ɜ ɩɨɱɜɚɯ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɩɨ 
ɦɧɟɧɢɸ ɚɜɬɨɪɚ, ɹɜɥɹɸɬɫɹ ɩɵɪɟɣ ɩɨɥɡɭɱɢɣ (Elvtrigia repens ), ɛɟɥɵɣ ɤɥɟɜɟɪ 
(Trifotium repens ), ɫɩɨɪɵɲ (Pohgomumimculare ). Ⱥɧɚɥɨɝɢɱɧɵɟ ɞɚɧɧɵɟ ɛɵɥɢ 
ɩɨɥɭɱɟɧɵ ɞɪɭɝɢɦɢ ɚɜɬɨɪɚɦɢ [28]. 
ȼ ɡɨɧɟ ɜɥɢɹɧɢɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ (ɋɚɦɚɪɫɤɚɹ ɨɛɥɚɫɬɶ) 
ɟɫɬɶ ɫɭɳɟɫɬɜɟɧɧɚɹ ɚɧɬɪɨɩɨɝɟɧɧɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɩɨɱɜ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ ɜ 
ɩɨɜɵɲɟɧɢɢ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ. Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɛɟɞɧɟɧɢɟɦ 
ɜɢɞɨɜɨɝɨ ɢ ɫɨɫɬɚɜ, ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɢ ɪɨɫɬɨɜɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɩɨɹɜɥɟɧɢɟ ɜɢɞɢɦɵɯ ɬɪɚɜɦ (ɯɥɨɪɨɡ, ɧɟɤɪɨɡ), ɩɨɧɢɠɟɧɧɵɣ ɬɨɧɭɫ [31]. 
ɉɨ Ƚɢɛɚɞɭɥɥɢɧɚ ɂ. ɝ., ɛɨɛɨɜɵɟ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ 
ɡɚɝɪɹɡɧɟɧɢɸ. ɇɨ ɟɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɤɚɡɵɜɚɸɳɢɟ, ɱɬɨ ɜ ɩɨɱɜɚɯ, ɫɨɞɟɪɠɚɳɢɯ 
ɜɵɫɨɤɢɣ ɦɨɥɟɤɭɥɹɪɧɵɣ ɜɟɫ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɞɨɦɢɧɢɪɭɸɬ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ, ɱɚɫɬɨ ɨɛɪɚɡɭɹ ɨɛɲɢɪɧɵɟ ɤɭɱɤɢ, ɚ ɢɧɨɝɞɚ ɢ 
ɜɟɫɶ ɪɚɡɞɟɥ ɬɨɥɶɤɨ ɪɚɫɬɭɬ ɛɨɛɨɜɵɟ [6]. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɥɢɜɵ ɧɟɮɬɢ ɩɪɢɜɨɞɹɬ ɤ ɛɵɫɬɪɨɣ ɩɨɬɟɪɟ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɡɟɦɟɥɶ ɢɥɢ ɩɨɥɧɨɣ ɞɟɝɪɚɞɚɰɢɢ ɥɚɧɞɲɚɮɬɨɜ. 
1.5 ȼɥɢɹɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɩɪɨɰɟɫɫɵ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 
Ɋɚɡɜɢɬɢɟ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɚɝɪɭɡɤɢ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɱɟɪɟɡ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɤɨɬɨɪɵɟ 
ɜɨɡɧɢɤɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȿɞɢɧɫɬɜɟɧɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ ɹɜɥɹɟɬɫɹ ɛɢɨɪɟɦɟɞɢɚɰɢɹ. ɇɟɮɬɟɨɤɢɫɥɹɸɳɢɯ 
ɚɤɬɢɧɨɛɚɤɬɟɪɢɣ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɛɢɨɪɟɦɟɞɢɚɰɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ 
ɫ ɢɯ ɜɵɫɨɤɨɣ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɢɡɦɟɧɟɧɢɸ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɂɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɤ ɩɪɨɛɥɟɦɚɦ 
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ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ, ɩɨɫɤɨɥɶɤɭ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ 
ɚɤɬɢɧɨɛɚɤɬɟɪɢɣ, ɬɚɤɢɯ ɤɚɤ ɪɨɞɨɤɨɤɤɢ, ɧɨɤɚɪɞɢɨɡ, ɝɨɪɞɨɧɢɹ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ ɯɚɪɚɤɬɟɪ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɨɪɝɚɧɢɡɦɚɦɢ ɜ ɪɚɦɤɚɯ 
ɦɢɤɪɨɛɢɨɬɵ, ɢ ɜɧɨɫɹɬ ɪɟɲɚɸɳɢɣ ɜɤɥɚɞ ɜ ɩɪɨɰɟɫɫɵ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ [1,3]. ɍɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ 
ɚɤɬɢɧɨɛɚɤɬɟɪɢɣ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɥɨɠɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɞɭɤɬɨɜ ɫ ɰɟɥɶɸ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɛɢɨɪɟɦɟɞɢɚɰɢɢ ɢ ɢɫɫɥɟɞɨɜɚɬɶ 
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɝɪɭɩɩɚɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɷɬɢɯ ɩɪɟɩɚɪɚɬɨɜ [4,5]. ɗɬɨ ɞɚɟɬ ɜɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ 
ɛɢɨɪɟɦɟɞɢɚɰɢɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɢɡɭɱɟɧɢɹ ɢɯ ɜɥɢɹɧɢɹ ɧɚ 
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ ɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɪɚɣɨɧɚɯ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɫɪɨɤɨɜ 
ɧɚɤɨɩɥɟɧɢɹ ɛɢɨɦɚɫɫɵ ɢ ɭɜɟɥɢɱɟɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ [6,7]. ɉɨɜɵɲɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ 
ɚɤɬɢɧɨɛɚɤɬɟɪɢɣ ɛɢɨɦɚɫɫɵ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɝɥɟɜɨɞɨɜ 
ɜ ɤɚɱɟɫɬɜɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɭɝɥɟɪɨɞɚ. ɇɚɤɨɩɥɟɧɢɟ ɛɢɨɦɚɫɫɵ 
ɚɤɬɢɧɨɛɚɤɬɟɪɢɣ ɜ ɫɪɟɞɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɬɚɤɠɟ ɦɨɠɧɨ ɤɭɩɢɬɶ ɉɟɧɬɚ - ɢ 
ɝɟɤɫɚɞɟɤɚɧɚ [8], ɨɞɧɚɤɨ, ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɚɤɬɢɜɧɨɫɬɢ, ɢ ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ, ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ 
ɝɟɤɫɚɞɟɤɚɧɚ, ɫɧɢɠɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ [9]. ȼ ɷɬɨɣ ɫɜɹɡɢ 
ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɩɨɢɫɤ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɭɝɥɟɪɨɞɚ, ɤɨɬɨɪɵɣ 
ɢɦɟɟɬ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɧɟ ɫɧɢɠɚɸɬ ɚɤɬɢɜɧɨɫɬɶ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ 
ɚɤɬɢɧɨɛɚɤɬɟɪɢɣ ɜ ɩɪɨɰɟɫɫɟ ɜɵɪɚɳɢɜɚɧɢɹ 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɪɚɫɬɟɧɢɣ ɨɱɟɧɶ ɬɟɫɧɨ ɫɜɹɡɚɧ ɫ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ɋɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɣ ɮɨɪɦɢɪɭɸɬ ɜɨɤɪɭɝ ɫɟɛɹ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɢɲɢ ɞɥɹ ɠɢɡɧɢ ɜɧɭɬɪɢ ɢɥɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɛɚɤɬɟɪɢɣ ɢ ɝɪɢɛɤɨɜ. ɉɨɥɨɠɢɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɪɚɫɬɟɧɢɹ 
ɭɠɟ ɞɚɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɠɚɣɧɨɫɬɢ, 
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ɭɥɭɱɲɟɧɢɹ ɩɢɬɚɧɢɹ ɢ ɤɚɱɟɫɬɜɚ ɤɨɪɦɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. Ɉɞɧɚɤɨ 
ɢɧɬɟɧɫɢɜɧɨɟ ɢɡɭɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ 
ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚɱɚɥɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ [7]. 
ȼɥɢɹɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɩɪɹɦɵɟ 
(ɭɱɚɫɬɢɟ ɜ ɪɚɡɪɭɲɟɧɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɢɯ ɩɨɝɥɨɳɟɧɢɟ ɪɚɫɬɟɧɢɹɦɢ) ɢ 
ɤɨɫɜɟɧɧɵɟ (ɢɡɦɟɧɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɡɚɝɪɹɡɧɟɧɢɸ). 
ȼɨ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 
ɦɢɤɪɨɛɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ ɨɱɢɫɬɤɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ 
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɢ 
ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɮɨɫɮɨɪɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɢ ɞɪɭɝɢɯ ɤɫɟɧɨɛɢɨɬɢɤɨɜ [7]. 
1.6 Ȼɢɨɨɪɟɦɟɞɢɚɰɢɹ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ 
Ɋɚɡɥɢɜɵ ɧɟɮɬɢ ɩɪɢɜɨɞɹɬ ɤ ɧɟɝɚɬɢɜɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɷɤɨɧɨɦɢɤɭ ɢ ɨɛɳɟɫɬɜɨ ɜ ɰɟɥɨɦ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɱɟɥɨɜɟɱɟɫɬɜɨ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɭɬɢɥɢɡɚɰɢɢ ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ. 
ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɟɞɢɚɰɢɢ ɩɨɱɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɪɚɡɥɢɱɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɧɟɮɬɢ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ, ɛɢɬɭɦɚ ɢ ɛɭɧɤɟɪɧɨɝɨ ɬɨɩɥɢɜɚ. ɋɨɜɪɟɦɟɧɧɵɟ 
ɦɟɬɨɞɵ ɜɤɥɸɱɚɸɬ ɷɤɫɬɪɚɤɰɢɸ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɛɢɨɪɟɦɟɞɢɚɰɢɹ, 
ɮɢɬɨɪɟɦɟɞɢɚɰɢɹ, ɯɢɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɯ, 
ɬɟɪɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ, ɮɥɨɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɵ[7]. 
ȼ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɥɨɳɚɞɟɣ ɡɟɦɟɥɶ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ ɢ ɟɟ 
ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɨɛɥɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ 
ɚɤɬɭɚɥɶɧɨɣ. Ɋɟɚɛɢɥɢɬɚɰɢɹ ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɩɨɱɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ɇɚɢɛɨɥɟɟ 
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ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɥɹ ɪɟɦɟɞɢɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɨɛɴɟɤɬɨɜ 
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɨɬɟɧɰɢɚɥɟ 
ɩɨɱɜɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɛɢɨɪɟɦɟɞɢɚɰɢɢ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɫɬɭɳɢɣ ɢɧɬɟɪɟɫ ɤ ɦɟɬɨɞɵ ɛɢɨɪɟɦɟɞɢɚɰɢɢ, ɩɨɬɨɦɭ ɱɬɨ ɨɧɢ 
ɷɮɮɟɤɬɢɜɧɵɟ, ɞɟɲɟɜɵɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɟ ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ [48]. 
ɑɚɫɬɨ ɩɪɨɰɟɫɫ ɫɚɦɨɨɱɢɳɟɧɢɹ ɫɪɟɞɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɦɟɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɰɟɞɭɪɵ ɢ ɪɚɡɥɢɱɧɵɯ ɫɭɛɫɬɪɚɬɵ, ɢ ɩɪɟɩɚɪɚɬɵ, 
ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɪɨɰɟɫɫ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ. ɋɟɝɨɞɧɹ, 
ɛɢɨɢɧɠɟɧɟɪɢɹ ɩɪɟɞɥɚɝɚɟɬ ɦɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɞɥɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɪɟɤɭɥɶɬɢɜɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɛɢɨ-
ɫɬɢɦɭɥɢɪɨɜɚɧɢɟɦ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ, ɫɨɪɛɟɧɬɵ, ɚɧɬɢɦɢɤɪɨɛɧɵɟ ɢ ɮɟɪɦɟɧɬɧɵɟ ɩɪɟɩɚɪɚɬɵ, ɯɢɦɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢɥɢ ɧɚɧɨɱɚɫɬɢɰ. ȼɚɠɧɨ, ɱɬɨ 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɭɛɫɬɪɚɬɨɜ ɢɥɢ ɩɪɨɞɭɤɬɨɜ, ɧɟ ɨɤɚɡɵɜɚɸɳɢɯ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɥɟɝɤɨ ɩɨɞɜɟɪɝɚɬɶɫɹ ɛɢɨɞɟɝɪɚɞɚɰɢɢ [33]. 
Ȼɢɨɪɟɦɟɞɢɚɰɢɹ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɬɟɧɢɣ ɢ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢɪɨɞɧɵɟ ɩɪɨɰɟɫɫɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɪɚɫɬɟɧɢɹ ɢ 
ɪɢɡɨɫɮɟɪɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɞɟɝɪɚɞɢɪɭɸɬ ɢ ɧɚɤɚɩɥɢɜɚɸɬ ɜ ɪɚɡɧɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɥɚɛɨɪɚɬɨɪɢɹɯ ɩɪɨɜɨɞɹɬɫɹ ɲɢɪɨɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ [27].  
Ɍɟɯɧɨɥɨɝɢɹ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ ɩɨɱɜɵ, ɡɚɝɪɹɡɧɟɧɧɨɣ ɧɟɮɬɶɸ, ɞɨɫɬɚɬɨɱɧɨ 
ɩɪɨɫɬɵ ɜ ɩɪɢɦɟɧɟɧɢɢ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ[15]: 
1)Ɉɰɟɧɤɚ ɯɚɪɚɤɬɟɪɚ ɡɚɝɪɹɡɧɟɧɢɹ ɭɱɚɫɬɤɚ (ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɪɚɡɥɢɜ,
ɫɬɟɩɟɧɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɧɟɮɬɢ ɜ ɩɨɱɜɭ, ɫɨɩɨɫɬɚɜɥɟɧɢɟ); 
2)Ɋɚɡɪɚɛɨɬɤɚ ɨɩɬɢɦɚɥɶɧɨɣ ɫɯɟɦɵ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ (ɩɨɞɛɨɪ ɪɚɫɬɟɧɢɣ,
ɤɨɬɨɪɵɟ ɥɭɱɲɟ ɜɫɟɯ ɭɫɬɪɚɧɢɬɶ ɬɚɤɨɝɨ ɪɨɞɚ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
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ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɫɩɟɰɢɮɢɤɚɰɢɢ, ɫɯɟɦɵ ɩɨɫɚɞɤɢ ɪɚɫɬɟɧɢɣ, 
ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɵɯ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ); 
3)ɜɵɪɚɳɢɜɚɧɢɟ ɪɚɫɬɟɧɢɣ (ɤɨɦɩɥɟɤɫ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɬɨɦ
ɱɢɫɥɟ ɢɡ ɫɟɦɹɧ, ɩɨɞɝɨɬɨɜɤɚ ɩɨɱɜɵ, ɜɧɟɫɟɧɢɟ ɭɞɨɛɪɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ); 
4)ɮɚɡɚ ɤɨɧɬɪɨɥɹ (ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ
ɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ, ɨɬɫɥɟɠɢɜɚɧɢɟ ɩɭɬɟɣ ɛɢɨɞɟɝɪɚɞɚɰɢɢ 
ɧɟɮɬɢ, ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ). 
Ɏɢɬɨɪɟɦɟɞɢɚɰɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɹɦɨ ɜ ɪɚɣɨɧɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɢ ɭɦɟɧɶɲɟɧɢɸ ɤɨɧɬɚɤɬɚ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɫɭɛɫɬɪɚɬɚ ɫ ɥɸɞɶɦɢ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ɏɢɬɨɪɟɦɟɞɢɚɰɢɹ ɩɨɥɭɱɢɥ ɨɞɨɛɪɟɧɢɟ ɲɢɪɨɤɨɢ 
ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɤɚɤ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɚɹ ɚɥɶɬɟɪɧɚɬɢɜɚ ɪɚɡɥɢɱɧɵɦ ɯɢɦɢɱɟɫɤɢɦ 
ɢ ɮɢɡɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ. 
1.7 ɉɪɢɦɟɧɟɧɢɟ ɫɨɪɛɟɧɬɨɜ 
ɉɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɵɫɬɪɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɢ 
ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɫɪɟɞɵ (ɝɪɭɧɬɨɜ ɢ ɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɛɨɪɨɬɧɵɯ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɥɢɜɧɟɜɵɯ) ɨɬ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɧɟɩɨɥɹɪɧɵɯ 
ɠɢɞɤɨɫɬɟɣ, ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɥɚɧɨɜɵɯ, 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ ɥɟɱɟɛɧɵɯ ɦɟɪ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɨɣ 
ɫɢɬɭɚɰɢɢ, ɬɟɯɧɨɝɟɧɧɵɯ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ. 
ɉɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ ɜ ɜɢɞɟ ɩɨɪɨɲɤɚ, ɜɨɥɨɤɨɧ, ɫɬɪɭɠɤɢ, ɝɪɚɧɭɥɵ, 
ɬɜɟɪɞɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ: Ȼɨɧ, ɦɚɬɵ, ɤɨɜɪɢɤɢ, ɮɢɥɶɬɪɵ ɢ ɬ. ɞ. 
ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɧɚɬɭɪɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɬɨɤɫɢɱɟɧ 
ɢ ɧɟ ɨɩɚɫɟɧ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɨɦɟɪɚ-ɚɛɪɚɡɢɜɧɵɣ ɢ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɯ, ɩɥɚɫɬɢɤɨɜɵɯ ɢ ɪɟɡɢɧɨɜɵɯ ɞɟɬɚɥɟɣ, 
ɧɟ ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɭɫɤɨɪɟɧɢɹ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ, ɦɨɝɭɬ ɛɵɬɶ 
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ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɬɞɟɥɶɧɨ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɞɭɤɬɚɦɢ, ɩɪɢ ɷɬɨɦ ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɫɨɪɛɰɢɨɧɧɨɣ ɟɦɤɨɫɬɶɸ 47-83 ɇȽ/ɝ[48]. 
ɉɥɚɧɵ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɢɡ 
ɬɪɚɧɫɩɨɪɬɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɞɨɫɬɭɩɧɨɫɬɶ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɨɪɛɟɧɬɨɜ [62]. ɋɪɟɞɢ 
ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ ɢɦɟɸɬ ɪɹɞ 
ɨɫɨɛɟɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬ ɢɯ ɨɬ ɦɧɨɝɢɯ ɢɡɜɟɫɬɧɵɯ [63,66]. Ⱦɥɹ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɨɪɛɰɢɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɮɚɤɬɨɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɪɛɰɢɢ, 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɥɢɦɟɪɧɵɯ ɫɨɪɛɟɧɬɨɜ [67]. ɗɬɢ ɤɨɦɩɨɡɢɬɵ 
ɩɨɡɜɨɥɹɸɬ ɫɨɛɢɪɚɬɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɛɟɧɡɢɧɚ, ɧɟɮɬɢ, ɦɟɬɚɧɨɥɚ, ɦɚɡɭɬɚ, 
ɤɟɪɨɫɢɧɚ, ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ) ɧɟ ɬɨɥɶɤɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɧɚ ɩɪɢɞɨɪɨɠɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɤɚɤ ɩɨɱɜɵ, ɫɩɨɫɨɛɧɵ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɢ ɡɚɦɟɧɚ ɩɨɱɜɵ ɜ ɭɫɥɨɜɢɹɯ 
ɫɢɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɢ ɬɟɯɧɨɝɟɧɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ [68-
69]. ɉɨɥɢɦɟɪɵ ɢɦɟɸɬ ɩɨɪɢɫɬɭɸ ɪɚɦɵ; ɡɚɬɟɦ ɢɯ ɪɚɡɦɟɪɵ ɡɚɜɢɫɹɬ ɨɬ 
ɢɧɝɪɟɞɢɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɩɪɨɰɟɫɫ ɫɢɧɬɟɡɚ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ, ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɫɨɪɛɟɧɬɚ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ ɫɨɪɛɟɧɬɚɦɢ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ 
ɫɬɪɭɤɬɭɪɨɣ. ɏɚɪɚɤɬɟɪ ɚɞɫɨɪɛɰɢɢ, ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪ ɩɨɪ [70,72]. ȼɨ 
ɜɪɟɦɹ ɚɞɫɨɪɛɰɢɢ, ɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɟɜ ɦɨɥɟɤɭɥ ɩɨɝɥɨɳɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ 
ɬɨɥɳɢɧɨɣ ɜ ɨɞɧɭ ɦɨɥɟɤɭɥɭ (ɦɨɧɨɦɨɥɟɤɭɥɹɪɧɚɹ ɚɞɫɨɪɛɰɢɹ) ɢ ɬɨɥɳɢɧɨɣ ɜ 
ɧɟɫɤɨɥɶɤɨ ɦɨɥɟɤɭɥ (ɦɭɥɶɬɢ-ɦɨɥɟɤɭɥɹɪɧɚɹ ɚɞɫɨɪɛɰɢɹ). ɗɬɢ ɫɨɪɛɟɧɬɵ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɲɢɪɨɤɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨɪ ɩɨ ɪɚɞɢɭɫɚɦ ɢ ɹɪɤɨ 
ɜɵɪɚɠɟɧɧɭɸ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ. ɇɚ 137 ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɪɚɡɦɟɪɚ 
ɢ ɮɨɪɦɵ ɩɨɪ, ɚ ɬɚɤɠɟ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ [73] 
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2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɨɜ ɢ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɡɹɬɵ ɧɟɤɨɬɨɪɵɟ ɜɢɞɵ ɫɟɦɟɣɫɬɜ 
ɛɨɛɨɜɵɯ (Fabaceae)  ɢ ɡɥɚɤɨɜɵɯ (Poaceae). 
Ɍɚɛɥɢɰɚ 1 - ȼɢɞɵ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɟɧɢɣ cɟɦɟɣɫɬɜ ɛɨɛɨɜɵɯ (Fabaceae) ɢ 
ɡɥɚɤɨɜɵɯ (Poaceae) 
ȼɢɞ ɮɨɬɨ 
ɋɟɦɟɣɫɬɜɨ: Ȼɨɛɨɜɵɟ 
Ɋɨɞ:  ɗɫɩɚɪɰɟɬ 
ȼɢɞ:  ɗɫɩɚɪɰɟɬ ɩɟɫɱɚɧɵɣ(Onobrýchis 
arenária) 
ɋɟɦɟɣɫɬɜɨ:  Ɂɥɚɤɢ 
Ɋɨɞ:  Ɉɜɫɹɧɢɰɚ 
ȼɢɞ:  Ɉɜɫɹɧɢɰɚ ɬɪɨɫɬɧɢɤɨɜɚɹ(Festuca 
arundinacea) 
ɋɟɦɟɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɛɵɥɢ ɩɪɢɨɛɪɟɬɟɧɵ ɜ ɈɈɈ ɉɄɎ 
“ɋɟɦɟɧɚ ɋɢɛɢɪɢ”. ɋɟɦɟɧɚ ɷɫɩɚɪɰɟɬɚ, ɫɨɪɬ ɩɟɫɱɚɧɵɣ 1251. ɋɟɦɟɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɚɱɟɫɬɜɭ ȽɈɋɌ Ɋ 52325-2005.  
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ɉɪɢ ɩɟɪɜɢɱɧɨɦ ɨɬɛɨɪɟ ɪɚɫɬɟɧɢɣ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɧɟɮɬɶɸ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɫɥɟɞɨɜɚɥɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɢ ɦɟɬɨɞɢɤɟ. 
Ⱦɥɹ ɢɯ ɜɵɪɚɳɢɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɟɪɭɸ ɥɟɫɧɭɸ ɩɨɱɜɭ, ɜɡɹɬɭɸ ɜ ɥɟɫɧɨɦ 
ɦɚɫɫɢɜɟ  ɩɨɫɟɥɤɚ ɇɨɜɨɤɚɪɝɢɧɨ ȿɧɢɫɟɣɫɤɨɝɨ ɪɚɣɨɧɚ. ɉɨɱɜɚ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɮɨɫɮɨɪɚ, ɚɥɸɦɢɧɢɹ ɢ ɧɚ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɭɸ ɪɟɚɤɰɢɸ, ɚ 
ɬɚɤɠɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɱɜɟɧɧɨɣ ɦɢɤɪɨɛɢɨɬɵ. Ɉɩɪɟɞɟɥɹɹ ɨɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɪɢɡɨɫɮɟɪɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɪɢɦɟɧɹɥɢ ɦɟɬɨɞ ɜɵɫɟɜɚ ɧɚ 
ɩɥɨɬɧɵɟ ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɨɜ ɧɚɦɢ ɛɵɥɨ 
ɡɚɥɨɠɟɧɨ 4 ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɤɢ ɩɥɨɳɚɞɶɸ 50ɯ50 ɫɦ ɜ ɫɨɫɧɹɤɟ ɦɟɥɤɨɬɪɚɜɧɨɦ. 
ɉɥɨɳɚɞɤɢ ɛɵɥɢ ɪɚɡɛɢɬɵ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: 3 ɩɥɨɳɚɞɤɢ ɫ ɧɟɮɬɶɸ, 3 ɩɥɨɳɚɞɤɢ 
ɫ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ, 3 ɩɥɨɳɚɞɤɢ ɫ ɛɟɧɡɢɧɨɦ ɦɚɪɤɢ Ⱥɂ-92 ɢ 3 ɩɥɨɳɚɞɤɢ ɛɟɡ 
ɡɚɝɪɹɡɧɟɧɢɹ (ɤɨɧɬɪɨɥɶ). ɇɚ ɤɚɠɞɵɣ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɥɨɳɚɞɨɤ ɛɵɥɨ 
ɜɧɟɫɟɧɨ ɩɨ 10ɦɥ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɤɪɨɦɟ ɩɥɨɳɚɞɤɢ «ɤɨɧɬɪɨɥɶ»). 
ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɨɩɵɬɚ (ɱɟɪɟɡ 30 ɫɭɬɨɤ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɭ) ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɤɭɥɶɬɭɪɵ 
ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ ɧɚ ɠɢɞɤɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɫɥɟɞɭɸɳɟɝɨ 
ɫɨɫɬɚɜɚ (ɝ/ɥ): NaNO3 – 3,0; K2HPO4*3H2O – 1,0; MgSO4*7H2O – 0,5; KCl – 0,5; 
FeSO4*7H2O – 0,01; ɜɨɞɚ ɜɨɞɨɩɪɨɜɨɞɧɚɹ. ɂɫɬɨɱɧɢɤɨɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɫɥɭɠɢɥɚ ɩɨɱɜɚ. ɋɪɟɞɭ ɩɨ 99 ɦɥ ɪɚɡɥɢɜɚɥɢ ɜ ɤɨɥɛɵ, ɜɧɨɫɢɥɢ ɧɟɮɬɶ ɜ ɤɨɥɢɱɟɫɬɜɟ 
1 ɦɥ ɢ ɞɨɛɚɜɥɹɥɢ 1 ɝ ɩɨɱɜɵ. Ʉɨɥɛɵ ɢɧɤɭɛɢɪɨɜɚɥɢ ɧɚ ɬɟɪɦɨɫɬɚɬɢɪɭɟɦɨɣ ɤɚɱɚɥɤɟ 
JEIO TECH SL-600 ɩɪɢ 30°ɋ ɢ 120 ɨɛ/ɦɢɧ ɜ ɬɟɱɟɧɢɟ 15 ɫɭɬɨɤ.Ɋɟɡɭɥɶɬɚɬɨɦ ɫɬɚɥɨ 
ɜɵɞɟɥɟɧɢɟ ɤɨɥɨɧɢɣ ɛɚɤɬɟɪɢɣ-ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɦɨɞɟɥɶɧɨɦ ɨɩɵɬɟ. 
Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɚɛɨɪɢɝɟɧɧɵɯ ɜɢɞɨɜ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɵɛɨ-ɩɟɩɬɨɧɧɵɣ ɚɝɚɪ (ɊɉȺ), ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɩɪɨɬɨɬɪɨɮɧɵɯ 
ɛɚɤɬɟɪɢɣ – ɤɪɚɯɦɚɥɨ-ɚɦɦɢɚɱɧɵɣ ɚɝɚɪ (ɄȺȺ) ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ (ɝ/ɥ): 
ɪɚɫɬɜɨɪɢɦɵɣ ɤɪɚɯɦɚɥ –10,0; (NH4)2S04 – 2,0; Ʉ2ɇɊ04 – l,0; MgSO4*7H2O – 
1,0; NaCI – 1,0; ɋɚɋɈ3 – 3,0; ɚɝɚɪ – 15; ɜɨɞɚ ɜɨɞɨɩɪɨɜɨɞɧɚɹ – 1ɥ. 
Ʉɭɥɶɬɢɜɢɪɨɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30°C. ɉɨɞɫɱɟɬ ɛɚɤɬɟɪɢɣ ɧɚ ɊɉȺ ɩɪɨɢɡɜɨɞɢɥɢ 
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ɱɟɪɟɡ ɬɪɨɟ ɫɭɬɨɤ, ɚ ɧɚ ɄȺȺ ɱɟɪɟɡ 7 ɫɭɬɨɤ. ɉɭɬɟɦ ɪɚɡɜɟɞɟɧɢɹ ɜ 99 ɦɥ ɜɨɞɵ 
ɞɨɛɚɜɥɹɥɢ 1 ɝ. ɩɨɱɜɵ, ɡɚ ɬɟɦ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɛɪɚɥɢ 1 ɦɥ ɢ ɩɨɦɟɳɚɥɢ ɜ 
ɩɪɨɛɢɪɤɭ 9 ɦɥ, ɞɚɥɟɟ ɢɡ ɷɬɨɣ ɩɪɨɛɢɪɤɢ ɛɪɚɥɢ 1 ɦɥ ɢ ɬɚɤ ɜ ɫɟɦɶ ɩɪɨɛɢɪɨɤ. ɉɨɫɟɜ 
ɩɪɨɜɨɞɢɥɢ ɫ 5,6,7 ɩɪɨɛɢɪɤɚɦɢ ɪɚɡɜɟɞɟɧɢɹ. 
ɉɪɢ ɦɨɞɟɥɶɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɨ ɜɡɚɢɦɨɜɥɢɹɧɢɸ ɜ ɫɢɫɬɟɦɟ «ɪɚɫɬɟɧɢɹ – 
ɩɨɱɜɟɧɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ» ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɝɪɭɧɬ «Ɋɚɫɫɚɞɧɵɣ Ƚɚɪɚɧɬ» ɈɈɈ 
ɉɄɎ “ɋɟɦɟɧɚ ɋɢɛɢɪɢ”. Ɍɚɤɠɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɤɚɧɧɵɟ ɢ ɧɟɬɤɚɧɵɟ 
ɫɨɪɛɟɧɬɵ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɨɛɴɟɞɢɧɟɧɢɟɦ 
«ɋɢɛɷɤɨɫɨɪɛ» ɂɧɫɬɢɬɭɬɚ ɧɟɮɬɢ ɢ ɝɚɡɚ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 
2.1 Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ 
ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜ 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɤɨɫɜɟɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ ɩɨɲɟɞɲɟɝɨ ɧɚ ɬɢɬɪɨɜɚɧɢɹ, ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɞɢɯɪɨɦɚɬ ɤɚɥɢɹ ɫ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɜɢɠɧɵɯ ɮɨɪɦ ɠɟɥɟɡɚ ɢ 
ɚɥɸɦɢɧɢɹ, ɢɡɦɟɪɹɥɢ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ 
ɷɥɟɦɟɧɬɨɜ ɫ ɯɪɨɦɨɮɨɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼɵɹɜɥɟɧɢɟ ɫɭɦɦɵ ɨɛɦɟɧɧɵɯ 
ɨɫɧɨɜɚɧɢɣ - ɨɞɧɢ ɤɚɬɢɨɧɵ ɡɚɦɟɳɚɸɬɫɹ ɞɪɭɝɢɦɢ, ɩɭɬɟɦ ɬɢɬɪɨɜɚɧɢɹ (ɞɨɛɚɜɥɹɥɢ 
ɳɟɥɨɱɶ). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɱɜɟɧɧɵɯ ɱɚɫɬɢɰ (ɩɨ ɪɚɡɦɟɪɭ), 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɬɨɞ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ. 
2.2 Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɢ ɜ ɩɨɱɜɟ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɫɧɨɜɚɧɨ ɧɚ ɢɯ 
ɷɤɫɬɪɚɤɰɢɢ ɢɡ ɨɛɪɚɡɰɚ ɜɨɡɞɭɲɧɨ-ɫɭɯɨɣ ɩɪɨɛɵ ɩɨɱɜ ɯɥɨɪɨɮɨɪɦɨɦ, ɨɬɞɟɥɟɧɢɟ ɨɬ 
ɩɨɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɦɟɬɨɞɨɦ ɤɨɥɨɧɨɱɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ ɩɨɫɥɟ ɡɚɦɟɧɵ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɧɚ ɝɟɤɫɚɧɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ. Ɉɬɛɢɪɚɸɬ ɧɚɜɟɫɤɭ ɩɨɱɜɵ ɦɚɫɫɨɣ 10 ɝ. ɇɚɜɟɫɤɭ ɩɨɦɟɳɚɸɬ ɜ ɤɨɥɛɭ 
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ɜɦɟɫɬɢɦɨɫɬɶɸ 150 ɫɦ3. Ɂɚɥɢɜɚɸɬ 20-30 ɦɥ ɝɟɤɫɚɧɚ, ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ ɢ 
ɮɢɥɶɬɪɭɸɬ ɜ ɱɢɫɬɵɣ ɩɪɨɦɵɬɵɣ ɝɟɤɫɚɧɨɦ ɛɸɤɫ. ɉɨɥɭɱɟɧɧɵɣ ɮɢɥɶɬɪɚɬ 
ɨɫɬɚɜɥɹɸɬ ɧɚ ɫɭɬɤɢ ɞɨ ɩɨɥɧɨɝɨ ɜɵɫɵɯɚɧɢɹ, ɡɚɬɟɦ ɜɡɜɟɲɢɜɚɸɬ. 
2.3 Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ 
Ɋɚɫɬɟɧɢɹ ɛɵɥɢ ɡɚɫɟɹɧɵ ɜ ɩɨɱɜɨɝɪɭɧɬ ɜ ɤɨɧɬɟɣɧɟɪɵ ɨɛɴɟɦɨɦ 1 ɥ, ɢ ɱɟɪɟɡ 4 
ɧɟɞɟɥɢ ɩɨɫɥɟ ɜɵɫɟɜɚ ɫɟɦɹɧ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɦɟɬɨɞɨɦ ɪɟɝɢɫɬɪɚɰɢɢ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɚ 
ɬɚɤɠɟ ɥɢɧɟɣɧɨɝɨ ɩɪɢɪɨɫɬɚ ɢ ɦɚɫɫɵ ɪɚɫɬɟɧɢɣ. 
Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɪɚɫɬɟɧɢɣ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ 
ɩɨɱɜɵ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɞɥɢɧɚ ɪɚɫɬɟɧɢɣ ɢ ɦɚɫɫɚ 
ɪɚɫɬɟɧɢɣ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɞɥɢɧɵ ɪɚɫɬɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɥɢɧɟɣɤɚ ɫ ɰɟɧɨɣ 
ɞɟɥɟɧɢɹ 1 ɦɦ, ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,1 ɫɦ. Ɇɚɫɫɚ ɪɚɫɬɟɧɢɣ 
ɢɡɦɟɪɹɥɚɫɶ ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɚɯ «ȽɈɋɆȿɌɊ» ɜ ɝɪɚɦɦɚɯ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,1 
ɝ.  
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ (ɁɎ) 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɤɚɮɟɞɪɟ ɷɤɨɥɨɝɢɢ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɋɎɍ 
ɮɥɭɨɪɢɦɟɬɪ «ɎɈɌɈɇ 10» (ɪɢɫɭɧɨɤ 1). 
29 
Ɋɢɫɭɧɨɤ 1- Ɏɥɭɨɪɢɦɟɬɪ “Ɏɨɬɨɧ 10” 
Ɏɥɭɨɪɢɦɟɬɪ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ «Ɏɨɬɨɧ 10» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɭ ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɟɧɢɣ 
ɩɚɪɚɦɟɬɪɨɜ ɛɵɫɬɪɨɣ (ȻɎ) ɢ ɡɚɦɟɞɥɟɧɧɨɣ (ɁɎ) ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ. 
ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɝɞɟ ɜɫɹ ɩɨɥɭɱɚɟɦɚɹ 
ɢɧɮɨɪɦɚɰɢɹ ɜɵɜɨɞɢɬɫɹ ɧɚ ɭɩɪɚɜɥɹɸɳɢɣ ɤɨɦɩɶɸɬɟɪ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɜ 
ɩɪɢɛɨɪɟ ɪɚɡɦɟɳɚɥɢ ɤɸɜɟɬɵ ɫ ɨɛɪɚɡɰɚɦɢ ɪɚɫɬɟɧɢɣ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɪɟɠɢɦ 
ɢɡɦɟɪɟɧɢɹ ɁɎ, ɞɚɥɟɟ ɡɚɝɪɭɠɚɥɢ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ.  
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɟɥɶɧɨɝɨ ɨɩɵɬɚ ɛɵɥɢ ɜɡɹɬɵ ɯɨɪɨɲɨ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɟ ɫɟɛɹ ɜ ɩɪɟɞɵɞɭɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɢɞɵ ɪɚɫɬɟɧɢɣ – 
ɨɜɫɹɧɢɰɚ ɬɪɨɫɬɧɢɤɨɜɚɹ ɢ ɷɫɩɚɪɰɟɬ ɩɟɫɱɚɧɵɣ. ȼ ɤɚɱɟɫɬɜɟ ɝɪɭɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ 
ɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɨɩɵɬɚ ɩɟɫɨɤ, ɚ ɜɨ ɜɬɨɪɨɦ – ɫɦɟɫɶ ɝɪɭɧɬɚ ɫ ɩɟɫɤɨɦ 1:1. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɟɫɨɤ ɛɵɥ ɩɪɨɦɵɬ ɢ ɩɪɨɫɭɲɟɧ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 110°ɋ. Ɂɚɬɟɦ ɜ ɤɚɠɞɵɣ ɤɨɧɬɟɣɧɟɪ ɛɵɥɨ ɞɨɛɚɜɥɟɧɨ 20 ɝ ɧɟɮɬɢ, ɚ ɜ 
ɫɦɟɫɶ ɩɨɱɜɨɝɪɭɧɬɚ ɫ ɩɟɫɤɨɦ – 11 ɝ (10% ɨɬ ɦɚɫɫɵ ɝɪɭɧɬɚ). ȼ ɥɨɬɤɢ ɫ ɩɟɫɤɨɦ ɢ 
ɝɪɭɧɬɨɦ ɬɚɤɠɟ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɬɤɚɧɧɵɟ ɢ ɧɟɬɤɚɧɵɟ ɫɨɪɛɟɧɬɵ, 7 ɝɪ ɢ 1 ɝɪ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ ɫɭɛɫɬɪɚɬɚ ɜ ɧɟɝɨ ɛɵɥɢ ɩɨɦɟɳɟɧɵ ɫɟɦɟɧɚ 
ɪɚɫɬɟɧɢɣ ɢ ɞɨɛɚɜɥɟɧ ɪɚɫɬɜɨɪ ɨɛɨɝɚɳɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɭɞɨɛɪɟɧɢɹ 
«ɇɢɬɪɨɮɨɫɤɚ» (0,5 ɝ). ɉɨ ɢɫɬɟɱɟɧɢɸ 14 ɞɧɟɣ ɧɚɛɥɸɞɚɥɢɫɶ ɟɞɢɧɢɱɧɵɟ ɜɫɯɨɞɵ.  
Ɂɚɬɟɦ ɛɵɥ ɡɚɥɨɠɟɧ ɜɬɨɪɨɣ ɨɩɵɬ ɜ ɚɧɚɥɨɝɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɷɬɨɦ ɜ 
ɤɨɧɬɟɣɧɟɪɵ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɧɟɮɬɢ ɛɵɥɢ ɜɧɟɫɟɧɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ-
ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɵ ɢɡ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɤɭɥɶɬɭɪɵ. ɑɟɪɟɡ ɧɟɞɟɥɸ ɜ ɤɨɧɬɟɣɧɟɪɵ 
ɛɵɥɢ ɡɚɫɟɹɧɵ ɫɟɦɟɧɚ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɟɧɢɣ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɨɪɨɝɨɜɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɬɟɧɢɣ ɜ 
ɩɪɨɰɟɫɫɟ ɛɢɨɪɟɦɟɞɢɚɰɢɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɤɚɧɧɵɣ ɢ 
ɧɟɬɤɚɧɵɣ ɫɨɪɛɟɧɬɵ «ɍɧɢɩɨɥɢɦɟɪ-Ȼɢɨ» (ɬɚɛɥɢɰɚ 1).  
Ɍɚɛɥɢɰɚ 1 – Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɶɧɨɝɨ ɨɩɵɬɚ. 
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ɉɟɫɨɤ ɉɨɱɜɨɝɪɭɧɬ+ɩɟɫɨɤ 
Ȼɟɡ ɫɨɪɛɟɧɬɚ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ 
ɇɟɬɤɚɧɵɣ ɫɨɪɛɟɧɬ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ 
Ɍɤɚɧɵɣ ɫɨɪɛɟɧɬ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ 
ɉɨɫɥɟ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɩɵɬ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ. Ɋɚɫɬɟɧɢɹ ɛɵɥɢ ɡɚɫɟɹɧɵ ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ ɩɥɨɳɚɞɶɸ 5ɯ5 ɦ2 ɫ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɮɥɨɪɨɣ, ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ ɜɢɞɚɦɢ ɤɨɬɨɪɨɣ ɛɵɥɢ ɬɪɚɜɹɧɢɫɬɵɟ 
ɪɚɫɬɟɧɢɹ. ɇɚ ɩɥɨɳɚɞɤɟ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɜ ɜɢɞɟ 
ɤɨɧɜɟɪɬɚ, 50 ɧɚ 50 ɫɦ. ɇɚ ɤɚɠɞɵɣ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɥɨɳɚɞɨɤ ɛɵɥɨ ɜɧɟɫɟɧɨ 
ɩɨ 15 ɦɥ. ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɫɭɫɩɟɧɡɢɹ ɫ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɦɢ ɛɚɤɬɟɪɢɹɦɢ ɢ 
ɜɵɫɟɹɧɵ ɩɨ 50 ɲɬɭɤ ɫɟɦɹɧ ɷɫɩɚɪɰɟɬɚ ɩɟɫɱɚɧɨɝɨ.  ɉɨɫɥɟ ɨɩɵɬɚ ɛɵɥɢ 
ɩɪɨɢɡɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɦɟɬɨɞɨɦ 
ɪɟɝɢɫɬɪɚɰɢɢ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɢɪɨɫɬɚ ɩɨ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ. 
Ɋɢɫɭɧɨɤ – 2 Ɉɩɵɬɧɵɣ ɭɱɚɫɬɨɤ ɫ ɧɟɮɬɶɸ 
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Ɉɫɬɚɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɱɟɪɟɡ ɞɜɚ 
ɦɟɫɹɰɚ ɩɨɫɥɟ ɡɚɫɟɜɚ ɪɚɫɬɟɧɢɣ ɢ ɜɧɟɫɟɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ. Ɋɢɡɨɫɮɟɪɧɵɟ ɛɚɤɬɟɪɢɢ ɜɵɞɟɥɹɥɢ ɬɚɤ ɠɟ ɱɟɪɟɡ ɞɜɚ ɦɟɫɹɰɚ ɩɨɫɥɟ 
ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ɉɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ ɫɪɟɞɵ ɩɪɨɜɨɞɢɥɢ ɜɵɫɟɜ 
ɧɚ ɪɵɛɨ-ɩɟɩɬɚɧɧɨɦ ɚɝɚɪɟ, ɚ ɡɚɬɟɦ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɤɨɥɨɧɢɢ.   
2.4 Ɇɟɬɨɞ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɪɚɫɬɟɧɢɹ – ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 
Ɇɚɬɟɪɢɚɥɨɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ ɨɛɪɚɡɰɵ ɩɨɱɜɵ, ɨɬɨɛɪɚɧɧɵɟ ɜ 
ɪɚɣɨɧɟ ɋɟɜɟɪɨ-ȿɧɢɫɟɣɫɤɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɜɡɹɬɚ ɩɨɱɜɚ, 
ɗɫɩɚɪɰɟɬ ɩɟɫɱɚɧɵɣ ɢ ɲɬɚɦɦɵ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ (Rhodococcus 
fascians, Acinetobacter calcoaceticus, Arthrobacter pascens, Arthrobacter 
polychromogenes, Rhizobium radiobacter, Rhodococcus erythropolis), ɜɵɞɟɥɟɧɧɵɯ 
ɢɡ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɟɜɟɪɧɵɯ ɩɨɱɜ ɋɟɜɟɪɨ-ȿɧɢɫɟɣɫɤɚ. 
Ɋɢɫɭɧɨɤ 3 - ȼɧɟɫɟɧɢɟ ɫɭɫɩɟɧɡɢɢ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ 
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ȼ ɤɚɱɟɫɬɜɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɤɨɧɬɟɣɧɟɪ ɫ ɩɨɱɜɨɣ ɜɧɨɫɢɥɢ 
ɬɨɥɶɤɨ ɧɟɮɬɶ, ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ – ɩɨɱɜɚ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɧɟɮɬɢ ɢ 
ɛɚɤɬɟɪɢɣ. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (20-25 °C) ɢ 
ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɜ ɬɟɱɟɧɢɟ 20 ɫɭɬɨɤ. 
Ɋɢɫɭɧɨɤ 4 - Ʉɨɧɬɟɣɧɟɪɵ ɫ ɢɫɫɥɟɞɭɟɦɵɦɢ ɪɚɫɬɟɧɢɹɦɢ. 
ɉɨɱɜɭ ɪɚɫɩɪɟɞɟɥɹɥɢ ɜ ɩɥɚɫɬɢɤɨɜɵɟ ɤɨɧɬɟɣɧɟɪɵ ɩɨ 300 ɝ ɢ ɜɧɨɫɢɥɢ 15 ɦɥ 
ɧɟɮɬɢ. Ɂɚɬɟɦ ɜ ɤɚɠɞɵɣ ɤɨɧɬɟɣɧɟɪ ɡɚɫɟɜɚɥɢ ɫɟɦɟɧɚ ɷɫɩɚɪɰɟɬɚ ɩɨ 50 ɫɟɦɹɧ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɧɨɫɢɥɢ ɩɨ 42 ɦɥ ɫɭɫɩɟɧɡɢɢ ɨɞɧɨɝɨ ɢɡ ɲɟɫɬɢ ɲɬɚɦɦɨɜ 
ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ  ɩɨɱɜ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜ ɨɞɢɧ ɢɡ ɤɨɧɬɟɣɧɟɪɨɜ ɜɧɨɫɢɥɢ ɫɦɟɫɶ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɲɬɚɦɦɨɜ.  
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3 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɱɜɵ ɞɨ ɨɩɵɬɨɜ ɢ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɣ ɭɝɥɟɪɨɞɚ, 
ɤɚɪɛɨɧɚɬɨɜ, ɫɭɦɦɵ ɨɛɦɟɧɧɵɯ ɨɫɧɨɜɚɧɢɣ, ɩɨɞɜɢɠɧɵɟ ɮɨɪɦɵ ɠɟɥɟɡɚ ɢ 
ɚɥɸɦɢɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ, ɯɚɪɚɤɬɟɪɨɦ 
ɩɨɝɥɨɳɚɸɳɟɝɨ ɤɨɦɩɥɟɤɫɚ, ɫɨɞɟɪɠɚɧɢɟɦ ɝɭɦɭɫɚ. Ɉɬ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɜɢɫɢɬ 
ɫɬɪɭɤɬɭɪɚ ɩɨɱɜ, ɢɯ ɜɨɞɧɵɣ ɢ ɜɨɡɞɭɲɧɵɣ ɪɟɠɢɦ, ɫɥɨɠɟɧɢɟ. ȼ ɰɟɥɨɦ ɮɢɡɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɜ ɚɝɪɨɧɨɦɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ 
ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ.  
Ɍɚɛɥɢɰɚ 2 – Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɵ 
Ɇɟɫɬɨ 
ɨɬɛɨɪɚ, 
ɝɥɭɛɢɧɚ 
ɋ,% ɋɈ2 
ɤɚɪɛɨɧ
ɚɬɨɜ, 
% 
ɪɇ 
ɜɨɞɧɵɣ 
ɪɇ 
ɫɨɥɟɜ
ɨɣ 
∑ 
ɨɛɦ.ɨɫɧ
ɨɜ., 
ɦɝ*ɷɤɜ/1
00 ɝ 
ɩɨɱɜɵ 
Fe2O3, 
ɦɝ/100 ɝ 
ɩɨɱɜɵ 
Al2O3, 
ɦɝ/100 ɝ 
ɩɨɱɜɵ 
Kw 
ɋ-ȿ,   
20 ɫɦ 
0 1,06 6,6 - 9 2,5 0,00 0,97 
ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ ɨɬɪɚɠɚɸɬ ɭɫɥɨɜɢɹ ɢɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ. Ɉɩɢɫɵɜɚɟɦɵɟ ɩɨɱɜɵ ɢɦɟɸɬ ɫɥɚɛɨɤɢɫɥɭɸ ɪɟɚɤɰɢɸ ɩɨɱɜɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ, ɧɟ ɨɱɟɧɶ ɜɵɫɨɤɭɸ ɧɚɫɵɳɟɧɧɨɫɬɶ ɩɨɱɜ ɨɫɧɨɜɚɧɢɹɦɢ, ɩɨɧɢɠɟɧɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢɥɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɝɨɪɢɡɨɧɬɟ, ɦɚɥɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɛɨɧɚɬɨɜ, ɠɟɥɟɡɚ 
ɢ ɚɥɸɦɢɧɢɹ. 
3.1  ȼɥɢɹɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɪɢɡɨɫɮɟɪɧɭɸ ɦɢɤɪɨɮɥɨɪɭ ɛɨɛɨɜɵɯ 
ɢ ɡɥɚɤɨɜɵɯ ɪɚɫɬɟɧɢɣ  
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɧɟɮɬɢ, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɬɤɚɧɧɵɣ ɢ ɧɟɬɤɚɧɵɣ ɫɨɪɛɟɧɬɵ «ɍɧɢɩɨɥɢɦɟɪ-Ȼɢɨ». ɉɪɢ ɜɧɟɫɟɧɢɢ ɜ 
ɡɚɝɪɹɡɧɟɧɧɭɸ ɩɨɱɜɭ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɨɜ), ɜɫɯɨɠɟɫɬɶ ɢ ɦɚɫɫɚ 
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ɪɚɫɬɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɨɫɶ. ȼɧɟɫɟɧɢɟ ɫɨɪɛɟɧɬɨɜ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɩɨɝɥɨɳɟɧɢɹ ɩɨɪɨɝɚ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɪɚɫɬɟɧɢɹ ɜ ɛɢɨɪɟɦɟɞɢɚɰɢɢ. ɉɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɫɨɪɛɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 
ɩɪɢɥɨɠɟɧɢɢ. ȼ ɦɨɞɟɥɶɧɨɦ ɨɩɵɬɟ ɈɉɁɎ ɯɥɨɪɨɮɢɥɥɚ ɥɢɫɬɶɟɜ ɨɜɫɹɧɢɰɵ 
ɬɪɨɫɬɧɢɤɨɜɨɣ ɢ ɷɫɩɚɪɰɟɬɚ ɩɟɫɱɚɧɨɝɨ ɧɚ ɩɟɫɤɟ ɢ ɝɪɭɧɬɟ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɧɟɮɬɶɸ, 
ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɤɨɧɬɪɨɥɹ (ɪɢɫɭɧɨɤ 5 Ⱥ, Ȼ, ȼ). ȼɟɪɨɹɬɧɨ, ɨɜɫɹɧɢɰɚ, 
ɩɨɩɚɞɚɹ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ, ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɦɟɬɚɛɨɥɢɡɦɚ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
Ⱥ 
0 
2 
4 
6 
8 
10 
12 
ко̦т̬ол̽ по̸̏̌ 
о̭̏я̛̦ц̌ 
ко̦т̬ол̽ по̸̏̌ 
̭̾п̬̌цет 
ко̦т̬ол̽ по̸̏̌ 
о̭̏я̛̦ц̌ 
̦етк̦̼̜̌ 
̭о̬̍е̦т 
ко̦т̬ол̽ по̸̏̌ 
̭̾п̬̌цет 
̦етк̦̼̜̌ 
̭о̬̍е̦т 
ко̦т̬ол̽ по̸̏̌ 
о̭̏я̛̦ц̌ 
тк̦̼̜̌ ̭о̬̍е̦т 
ко̦т̬ол̽ по̸̏̌ 
̭̾п̬̌цет 
тк̦̼̜̌ ̭о̬̍е̦т 
ОПЗФ, отн. ед. 
0 
1 
2 
3 
4 
5 
6 
̦ефт̽ по̸̏̌ 
о̭̏я̛̦ц̌ 
̦ефт̽ по̸̏̌ 
̭̾п̬̌цет 
̦ефт̽ по̸̏̌ 
о̭̏я̛̦ц̌ 
̦етк̦̼̜̌ 
̭о̬̍е̦т 
̦ефт̽ по̸̏̌ 
̭̾п̬̌цет 
̦етк̦̼̜̌ 
̭о̬̍е̦т 
̦ефт̽ по̸̏̌ 
о̭̏я̛̦ц̌ 
тк̦̼̜̌ ̭о̬̍е̦т 
̦ефт̽ по̸̏̌ 
̭̾п̬̌цет тк̦̼̜̌ 
̭о̬̍е̦т 
ОПЗФ, отн. ед. 
35 
Ȼ 
ȼ 
Ɋɢɫɭɧɨɤ 5 – ɈɉɁɎ ɯɥɨɪɨɮɢɥɥɚ ɥɢɫɬɶɟɜ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɟɧɢɣ ɩɟɫɤɟ 
Ⱥ – ɜ ɤɨɧɬɪɨɥɟ, Ȼ – ɧɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɧɟɮɬɶɸ ɩɨɱɜɟ, ȼ – ɧɚ ɡɚɝɪɹɡɧɟɧɧɨɦ ɧɟɮɬɶɸ 
Ɍɚɛɥɢɰɚ 3 - ȼɫɯɨɠɟɫɬɶ, ɦɚɫɫɚ ɢ ɞɥɢɧɚ ɪɚɫɬɟɧɢɣ (ɜ ɩɨɱɜɨɝɪɭɧɬɟ) 
Ƚɪɭɧɬ+ɧɟɮɬɶ Ƚɪɭɧɬ+ɧɟɬɤɚɧ+ɧɟɮɬɶ Ƚɪɭɧɬ+ɬɤɚɧ+ɧɟɮɬɶ 
ȼɫɯɨɠɟ
ɫɬɶ, ɲɬ 
Ɇɚɫɫɚ, 
ɝɪ 
Ⱦɥɢɧɚ, 
ɫɦ 
ȼɫɯɨɠɟ
ɫɬɶ, ɲɬ 
Ɇɚɫɫɚ
, ɝɪ 
Ⱦɥɢɧɚ, 
ɫɦ 
ȼɫɯɨɠɟ
ɫɬɶ, ɲɬ 
Ɇɚɫɫɚ, 
ɝɪ 
Ⱦɥɢɧɚ, 
ɫɦ 
Onobrýchi
s arenária 5 0,83 10 22 1,63 10 6 0,17 2 
Festuca 
arundinace
a 
1 0,75 7 2 0,57 3 - - - 
ɋɧɢɠɟɧɢɟ ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɭ ɨɜɫɹɧɢɰɵ ɬɪɨɫɬɧɢɤɨɜɨɣ. 
ȼɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɜɫɯɨɠɟɫɬɢ ɷɫɩɚɪɰɟɬɚ ɩɟɫɱɚɧɨɝɨ ɧɚ ɩɨɱɜɟ ɨɬɦɟɱɚɟɬɫɹ ɟɝɨ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɭɫɥɨɜɢɹɦ. ɇɚɢɦɟɧɶɲɚɹ ɛɢɨɦɚɫɫɚ ɨɬɦɟɱɟɧɚ 
ɭ ɨɜɫɹɧɢɰɵ ɬɪɨɫɬɧɢɤɨɜɨɣ, ɷɬɨɬ ɜɢɞ ɨɤɚɡɚɥɫɹ ɫɚɦɵɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤ 
ɡɚɝɪɹɡɧɟɧɢɸ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ɇɚɢɛɨɥɶɲɚɹ ɛɢɨɦɚɫɫɚ – ɭ ɷɫɩɚɪɰɟɬɚ 
ɩɟɫɱɚɧɨɝɨ.  
0 
1 
2 
3 
4 
5 
6 
7 
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Ɍɚɛɥɢɰɚ 4 - ȼɫɯɨɠɟɫɬɶ, ɦɚɫɫɚ ɢ ɞɥɢɧɚ ɪɚɫɬɟɧɢɣ (ɜ ɩɟɫɤɟ). 
ɩɟɫɨɤ+ɧɟɮɬɶ ɩɟɫɨɤ+ɧɟɬɤɚɧ+ɧɟɮɬɶ ɩɟɫɨɤ+ɬɤɚɧ+ɧɟɮɬɶ 
ȼɫɯɨɠɟ
ɫɬɶ, ɲɬ 
Ɇɚɫɫɚ, 
ɝ 
Ⱦɥɢɧɧɚ
, ɫɦ 
ȼɫɯɨɠɟ
ɫɬɶ, ɲɬ 
Ɇɚɫɫɚ
, ɝ 
Ⱦɥɢɧɧɚ
, ɫɦ 
ȼɫɯɨɠɟ
ɫɬɶ, ɲɬ 
Ɇɚɫɫɚ, 
ɝ 
Ⱦɥɢɧɧɚ
, ɫɦ 
Onobrýchis 
arenária 3 0,37 1 16 1,23 10 10 0,46 9 
Festuca 
arundinacea 
2 0,54 3 1 0,01 4 - - - 
ȼɫɯɨɠɟɫɬɶ ɪɚɫɬɟɧɢɣ ɧɚ ɩɨɱɜɟ ɢɧɬɟɧɫɢɜɧɟɟ, ɱɟɦ ɧɚ ɩɟɫɤɟ, ɜɫɥɟɞɫɬɜɢɟ 
ɛɨɥɶɲɟɣ ɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɱɜɵ. Ɇɚɫɫɚ ɢ ɜɫɯɨɠɟɫɬɶ ɨɜɫɹɧɢɰɵ ɧɚ 
ɦɟɧɶɲɟ ɱɟɦ ɭ ɷɫɩɚɪɰɟɬɚ. ȼ ɤɨɧɬɟɣɧɟɪɟ ɫ ɩɟɫɤɨɦ ɢ ɬɤɚɧɧɵɦ ɫɨɪɛɟɧɬɨɦ ɤɚɤ ɢ ɧɚ 
ɩɨɱɜɟ ɭ ɨɜɫɹɧɢɰɵ ɧɢ ɨɞɧɨɣ ɜɫɯɨɠɟɫɬɢ. ɗɫɩɚɪɰɟɬ ɤɚɤ ɢ ɧɚ ɩɨɱɜɟ ɩɨɤɚɡɚɥ ɫɟɛɹ 
ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɟɟ, ɷɬɨ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ ɧɚ ɜɫɯɨɠɟɫɬɢ ɢ ɦɚɫɫɟ ɪɚɫɬɟɧɢɹ. 
Ɍɚɛɥɢɰɚ 5 - Ɉɫɬɚɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ ɜ ɩɨɱɜɟ ɢ ɩɟɫɤɟ, ɦɝ/ɝ 
ɩɨɱɜɚ ɩɟɫɨɤ 
Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ Ɉɜɫɹɧɢɰɚ ɗɫɩɚɪɰɟɬ 
Ȼɟɡ ɫɨɪɛɟɧɬɚ 19,6 12,5 5,8 6,4 
ɇɟɬɤɚɧɵɣ ɫɨɪɛɟɧɬ 14,1 9,1 4,9 5,1 
Ɍɤɚɧɵɣ ɫɨɪɛɟɧɬ 13,8 17,7 7,0 6,6 
Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7, ɧɟɬɤɚɧɵɣ ɫɨɪɛɟɧɬ ɜ 
ɩɪɨɜɟɞɟɧɧɨɦ ɨɩɵɬɟ ɩɨɤɚɡɚɥ ɫɟɛɹ ɥɭɱɲɟ, ɱɟɦ ɬɤɚɧɵɣ. ȼɢɞɢɦɨ, ɡɚ ɫɱɟɬ ɟɝɨ 
ɛɨɥɶɲɟɣ ɪɵɯɥɨɫɬɢ ɧɟɬɤɚɧɵɣ ɫɨɪɛɟɧɬ ɜɩɢɬɵɜɚɟɬ ɛɨɥɶɲɟ ɧɟɮɬɢ, ɤ ɬɨɦɭ ɠɟ, ɡɚ 
ɫɱɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɶ/ɨɛɴɟɦ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 
ɦɨɝɭɬ ɪɚɡɥɚɝɚɬɶ ɧɟɮɬɶ, ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɭɸ ɧɚ ɧɟɬɤɚɧɨɦ ɫɨɪɛɟɧɬɟ, ɬ.ɟ., ɟɝɨ 
ɦɨɠɧɨ ɧɟ ɭɞɚɥɹɬɶ ɢɡ ɩɨɱɜɵ ɩɨɫɥɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɷɬɚɩɚ ɪɟɤɭɥɶɬɢɜɚɰɢɢ.  
ɉɪɢ ɜɧɟɫɟɧɢɢ ɧɟɮɬɢ ɜ ɩɨɱɜɭ ɱɢɫɥɟɧɧɨɫɬɶ ɚɦɦɨɧɢɮɢɤɚɬɨɪɨɜ ɢ 
ɩɪɨɬɨɬɪɨɮɨɜ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. 
Ɋɨɫɬ ɛɚɤɬɟɪɢɣ ɧɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜɚɯ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɧɟɮɬɶ ɢ 
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ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɹɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɭɝɥɟɪɨɞɚ ɞɥɹ ɧɟɤɨɬɨɪɵɯ 
ɝɪɭɩɩ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
Ɋɢɫɭɧɨɤ 6 – ȼɧɟɫɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ 
ɂɡ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɤɭɥɶɬɭɪɵ, ɩɨɥɭɱɟɧɧɨɣ ɧɚ ɠɢɞɤɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɫ 
ɧɟɮɬɶɸ, ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɲɟɫɬɶ ɲɬɚɦɦɨɜ. ȼɵɞɟɥɟɧɧɵɟ ɲɬɚɦɦɵ ɛɚɤɬɟɪɢɣ ɛɵɥɢ 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ ɤɚɤ: Rhodococcus fascians, Acinetobacter calcoaceticus, 
Arthrobacter pascens, Arthrobacter polychromogenes, Rhizobium radiobacter, 
Rhodococcus erythropolis.  
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Ɋɢɫɭɧɨɤ 7  – Ɇɨɪɮɨɥɨɝɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ: Ⱥ - 
Bacilluspumilus; Ȼ - Pseudomonaskoreensis; ȼ - Pseudomonasproteolytica; Ƚ - 
Nocardiasalmonicida; Ⱦ - Streptomycesgriseus; ȿ - Rhodococcusfascianus; ɀ – 
Bacilluscereus 
ɋɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ, ɛɚɤɬɟɪɢɢ, ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪ. 
Pseudomonas, ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦɢ ɞɟɫɬɪɭɤɬɨɪɚɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɗɬɢ ɩɨɞɜɢɠɧɵɟ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ ɧɚ ɚɝɚɪɟ ɮɨɪɦɢɪɭɸɬ ɛɥɟɫɬɹɳɢɟ 
ɫɥɢɡɢɫɬɵɟ ɤɨɥɨɧɢɢ. 
Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɢɡɨɫɮɟɪɧɨɣ ɩɨɱɜɵ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɱɢɫɥɟɧɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɝɪɭɩɩ ɛɚɤɬɟɪɢɣ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɭ ɪɚɡɧɵɯ 
ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɛɵɥɚ ɪɚɡɥɢɱɧɨɣ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɫɟɥɟɤɬɢɜɧɵɦ ɜɥɢɹɧɢɟɦ 
ɪɚɫɬɟɧɢɣ ɧɚ ɮɨɪɦɢɪɭɸɳɭɸɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɪɢɡɨɫɮɟɪɧɭɸ ɦɢɤɪɨɮɥɨɪɭ.  
ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɪɢɡɨɫɮɟɪɧɵɯ ɛɚɤɬɟɪɢɣ ɩɪɢ ɜɧɟɫɟɧɢɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɭ ɨɩɪɟɞɟɥɹɥɫɹ ɢɯ ɜɢɞɨɜɵɦɢ ɪɚɡɥɢɱɢɹɦɢ.  
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3.2 ȼɥɢɹɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɪɚɫɬɟɧɢɟ Onobrychis arenaria ɢ ɟɝɨ 
ɪɢɡɨɫɮɟɪɧɭɸ ɦɢɤɪɨɮɥɨɪɭ 
Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɢɡɨɫɮɟɪɧɨɣ ɩɨɱɜɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɧɟɮɬɶɸ ɱɢɫɥɟɧɧɨɫɬɶ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ  ɢ 
ɚɡɨɬɮɢɤɫɚɬɨɪɨɜ ɭɦɟɧɶɲɢɥɚɫɶ, ɩɪɨɬɨɬɪɨɮɨɜ ɭɜɟɥɢɱɢɜɚɥɚɫɶ, ɚ ɱɢɫɥɟɧɧɨɫɬɶ 
ɦɢɤɪɨɦɢɰɟɬɨɜ ɞɨɫɬɨɜɟɪɧɨ ɨɬ ɤɨɧɬɪɨɥɹ ɧɟ ɨɬɥɢɱɚɥɚɫɶ (ɪɢɫɭɧɨɤ 8).  
Ɋɢɫɭɧɨɤ 8 – ɑɢɫɥɟɧɧɨɫɬɶ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɪɢɡɨɫɮɟɪɟ ɷɫɩɚɪɰɟɬɚ 
ɩɟɫɱɚɧɨɝɨ 
ȼɢɞɢɦɨ, ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɜ ɦɢɤɪɨɮɥɨɪɟ ɷɫɩɚɪɰɟɬɚ 
ɚɤɬɢɜɢɡɢɪɨɜɚɥɢɫɶ ɩɪɨɬɨɬɪɨɮɧɵɟ ɛɚɤɬɟɪɢɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɛɥɚɝɨɩɪɢɹɬɧɨɦɭ 
ɩɟɪɟɧɟɫɟɧɢɸ ɪɚɫɬɟɧɢɟɦ ɡɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɶɸ.  
3.3 ȼɥɢɹɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ ɧɚ Onobrychis 
arenaria, ɩɪɨɢɡɪɚɫɬɚɸɳɟɝɨ ɧɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɟ  
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Ɍɚɤɠɟ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɧɟɫɟɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɷɫɩɚɪɰɟɬɚ ɩɟɫɱɚɧɨɝɨ 
(Onobrychis arenaria) ɧɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɭɛɫɬɪɚɬɚɯ (ɩɨɱɜɨɝɪɭɧɬ ɢ ɩɟɫɨɤ). 
Ʉɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɡɚɝɪɹɡɧɟɧɧɵɣ ɧɟɮɬɶɸ ɫɭɛɫɬɪɚɬ ɨɤɚɡɚɥɫɹ 
ɧɟɩɪɢɝɨɞɧɵɦ ɞɥɹ ɪɚɫɬɟɧɢɹ ɜɢɞɢɦɨ ɧɟɮɬɶ ɫɨɡɞɚɟɬ ɩɥɟɧɤɭ ɧɚ ɩɨɱɜɟ ɢ ɬɟɦ ɫɚɦɵɦ 
ɧɚɪɭɲɚɟɬɫɹ ɝɚɡɨɨɛɦɟɧ ɜ ɫɭɛɫɬɪɚɬɟ, ɫɟɦɟɧɚ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɧɟ ɩɪɨɪɚɫɬɚɥɢ. 
ȼɧɟɫɟɧɢɟ ɫɭɫɩɟɧɡɢɢ ɜɵɞɟɥɟɧɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɭɫɬɨɣɱɢɜɵɯ ɤ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ, ɫɧɢɡɢɥɨ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶ ɫɭɛɫɬɪɚɬɨɜ ɢ ɪɨɫɬ ɪɚɫɬɟɧɢɣ 
ɧɚɛɥɸɞɚɥɢ ɜɨ ɜɫɟɯ ɨɛɪɚɛɨɬɚɧɧɵɯ ɜɚɪɢɚɧɬɚɯ ɱɟɪɟɡ 7 ɫɭɬɨɤ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ.  
Ɋɢɫɭɧɨɤ 9 –ɑɢɫɥɟɧɧɨɫɬɶ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ ɱɟɪɟɡ 16 ɫɭɬɨɤ 
ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ 
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɟ ɨɛɪɚɡɰɵ ɝɪɭɧɬɚ 
Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɢɤɨɪɧɟɜɨɣ ɩɨɱɜɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ 
ɜɧɟɫɟɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ ɜ ɩɨɱɜɨɝɪɭɧɬɟ ɱɢɫɥɟɧɧɨɫɬɶ 
ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ ɪɢɡɨɫɮɟɪɵ ɷɫɩɚɪɰɟɬɚ ɩɟɫɱɚɧɨɝɨ ɞɨɫɬɨɜɟɪɧɨ ɨɬ 
ɤɨɧɬɪɨɥɹ ɧɟ ɨɬɥɢɱɚɥɚɫɶ (ɪɢɫɭɧɨɤ 9), ɬɨɝɞɚ ɤɚɤ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɬɨɬɪɨɮɧɵɯ 
1 
10 
100 
1 000 
10 000 
100 000 
1 000 000 
10 000 000 
100 000 000 
1 000 000 000 
Нефт̽ Ко̦т̬ол̽ 
КОЕ ̏ 1 ̐. 
По̸̏̌-̬̐у̦т 
Пе̭ок 
41 
ɛɚɤɬɟɪɢɣ ɭɜɟɥɢɱɢɜɚɥɚɫɶ (ɪɢɫɭɧɨɤ 10). ɗɬɨ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨɛ ɚɤɬɢɜɧɨ 
ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɚɯ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɩɨɱɜɭ ɦɟɬɚɛɨɥɢɬɨɜ – 
ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɮɬɢ. 
Ɋɢɫɭɧɨɤ 10 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɬɨɬɪɨɮɧɵɯ ɛɚɤɬɟɪɢɣ ɱɟɪɟɡ 16 ɫɭɬɨɤ ɩɨɫɥɟ 
ɜɧɟɫɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ 
ɨɛɪɚɡɰɚɯ ɩɟɫɤɚ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɢ ɜ ɩɨɱɜɚ-ɝɪɭɧɬɟ ɢ ɩɟɫɤɟ 
ɩɪɨɜɨɞɢɥɢ ɱɟɪɟɡ ɦɟɫɹɰ ɨɬ ɦɨɦɟɧɬɚ ɡɚɝɪɹɡɧɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ 
ɪɚɫɬɟɧɢɣ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɫɧɢɡɢɥɨɫɶ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɨɩɵɬɚ ɜ ɦɢɥɥɢɨɧɵ ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɜɧɟɫɟɧɧɨɣ ɧɟɮɬɢ ɢ ɫɨɫɬɚɜɢɥɨ ɞɥɹ ɩɨɱɜɚ-ɝɪɭɧɬɚ 12,465 ɦɝ/ɦ3, ɩɟɫɤɚ 
- 6,3562 ɦɝ/ɦ3.
3.4 Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ Onobrychis arenari, ɜыращеɧɧɨɝɨ ɫ 
ɞɨɛɚɜɥɟɧɢɟɦ ɜ ɝɪɭɧɬ  ɭɝɥɟɪɨɞɨɪɚɡɥɨɝɚɸɳɢɯ ɛɚɤɬɟɪɢɣ 
ɉɨɤɚɡɚɬɟɥɢ ɜɫɯɨɠɟɫɬɢ ɢ ɦɚɫɫɵ ɫɟɦɹɧ ɢɡɭɱɚɥɢɫɶ ɧɚ 20 ɞɟɧɶ ɩɨɫɥɟ ɡɚɫɟɜɚ ɢ 
ɜɧɟɫɟɧɢɟ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɲɬɚɦɦɨɜ ɢ ɧɟɮɬɢ. Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ 
ɜɡɜɟɲɢɜɚɧɢɢ ɪɚɫɬɟɧɢɣ, ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ ɩɨ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ 
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(ɪɢɫɭɧɨɤ 11). Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɪɨɫɬɤɨɜ Onobrýchis arenária ɫ Rhodococcus 
erythropolis ɢ Arthrobacter polychromogenes ɛɨɥɶɲɟ ɱɟɦ ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɫɭɯɚɹ ɦɚɫɫɚ ɜ ɷɬɢɯ ɫɥɭɱɚɹɯ ɛɨɥɶɲɟ ɢ ɫɨɫɬɚɜɥɹɟɬ ɭ Onobrýchis 
arenária ɫ Rhodococcus erythropolis 0,28 ɝ.. ȼ ɫɥɭɱɚɟ Onobrýchis arenária ɫ 
Arthrobacter polychromogenes ɫɭɯɚɹ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 0,21 ɝ. ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɫɪɟɞɧɟɣ ɞɥɢɧɧɵ ɪɚɫɬɟɧɢɹ ɢ ɟɝɨ ɜɫɯɨɠɟɫɬɢ. 
Ɍɚɛɥɢɰɚ - 6  ɉɨɤɚɡɚɬɟɥɢ ɜɫɯɨɠɟɫɬɢ ɢ ɦɚɫɫɵ ɫɟɦɹɧ 
№ ɨɛɪɚɡɰɚ Ʉɨɥ-ɜɨ 
ɩɪɨɪɨɫɬɤɨɜ, 
ɲɬ. 
Ɇɚɫɫɚ,  ɝ ɋɪɟɞɧɹɹ 
ɞɥɢɧɚ, ɫɦ. 
ɋɭɯ.ɦɚɫɫɚ 
ɪɚɫɬɟɧɢɹ, ɝ 
1. Onobrýchis
arenária+Rhodococcus 
fascians+ɧɟɮɬɶ 
20 1,24 3 0,13 
2. Onobrýchis
arenária+Acinetobacter 
calcoaceticus+ɧɟɮɬɶ 
17 1,53 4 0,15 
3. Onobrýchis
arenária+Arthrobacter 
pascens+ɧɟɮɬɶ 
25 2,38 4 0,20 
4. Onobrýchis
arenária+Arthrobacter 
polychromogenes+ɧɟɮɬɶ 
28 2,52 10 0,21 
5. Onobrýchis
arenária+Rhizobium 
radiobacter+ɧɟɮɬɶ 
11 0,97 5 0,10 
6. Rhodococcus
erythropolis+Onobrýchis 
arenária+ɧɟɮɬɶ 
31 3,07 9 0,28 
7. Onobrýchis
arenária+ȼɫɟ ɲɬɚɦɦɵ 
ɜɦɟɫɬɟ+ɧɟɮɬɶ 
19 1,85 9 1,13 
8. Onobrýchis arenária+
ɧɟɮɬɶ 
34 3,35 10 0,25 
9. Onobrýchis arenária ɧɚ
ɱɢɫɬɨɣ ɩɨɱɜɟ 
36 3,81 12 0,35 
43 
ɇɚɢɛɨɥɶɲɟɟ ɫɧɢɠɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ 
ɨɬɦɟɱɟɧɨ Onobrýchis arenária ɜɦɟɫɬɟ ɫ Rhizobium radiobacter ɧɚ ɧɟɮɬɶ, ɷɬɨɬ ɜɢɞ 
ɨɤɚɡɚɥɫɹ  ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤ ɞɚɧɧɨɣ ɫɪɟɞɟ. ɇɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɦ ɷɫɩɚɪɰɟɬ 
ɩɟɫɱɚɧɵɣ ɩɨɤɚɡɚɥ ɫɟɛɹ ɧɚ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɫɪɟɞɚɯ, ɬɚɦ ɡɚɦɟɱɚɥɨɫɶ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɤɨɪɨɫɬɶ 
ɮɨɬɨɫɢɧɬɟɡɚ ɭɜɟɥɢɱɢɥɚɫɶ.  
Ɋɢɫɭɧɨɤ 11 – ɈɉɁɎ ɯɥɨɪɨɮɢɥɥɚ ɥɢɫɬɶɟɜ Onobrýchis arenária 
Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɛɪɚɡɰɨɜ ɩɨɱɜɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɧɟɫɟɧɢɟ 
ɧɟɮɬɢ ɜ 2 ɪɚɡɚ ɫɬɢɦɭɥɢɪɨɜɚɥɨ ɪɚɡɜɢɬɢɟ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ, ɬɨɝɞɚ 
ɤɚɤ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɬɨɬɪɨɮɧɵɯ ɛɚɤɬɟɪɢɣ ɭɦɟɧɶɲɢɥɚɫɶ ɜ 25 ɪɚɡ, ɚ 
ɚɡɨɬɮɢɤɫɚɬɨɪɨɜ – ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɢɡɦɟɧɢɥɚɫɶ (ɪɢɫɭɧɨɤ 12). 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɧɟɫɟɧɢɟ ɜ ɩɨɱɜɭ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɢɜɨɞɢɥɨ ɤ ɢɡɦɟɧɟɧɢɸ ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɪɢɡɨɫɮɟɪɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ, ɤɚɤ ɜ 
ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ, ɬɚɤ ɢ ɫɧɢɠɟɧɢɹ. ɗɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬɥɢɱɚɥɨɫɶ ɞɥɹ ɪɚɡɧɵɯ 
ɜɢɞɨɜ ɛɚɤɬɟɪɢɣ. Ɍɚɤ, ɞɨɫɬɨɜɟɪɧɨɟ ɫɧɢɠɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ 
ɝɪɭɩɩ ɛɚɤɬɟɪɢɣ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɩɪɢ ɜɧɟɫɟɧɢɢ ɲɬɚɦɦɚ Arthrobacterpascens, 
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ɤɨɬɨɪɵɣ ɩɨɞɚɜɥɹɥ ɪɨɫɬ ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɜ 3 - 16 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɧɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɟ. ȼɨɡɦɨɠɧɨ, ɷɬɨɬ ɲɬɚɦɦ 
ɹɜɥɹɟɬɫɹ ɚɧɬɚɝɨɧɢɫɬɨɦ ɞɥɹ ɞɚɧɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɛɚɤɬɟɪɢɣ. ɒɬɚɦɦ 
Arthrobacterpolychromogenes ɬɚɤɠɟ ɩɨɞɚɜɥɹɥ ɪɨɫɬ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ 
ɛɚɤɬɟɪɢɣ. ɉɪɢ ɜɧɟɫɟɧɢɢ Acinetobactercalcoaceticus ɤɨɥɢɱɟɫɬɜɨ ɜɫɟɯ ɝɪɭɩɩ 
ɛɚɤɬɟɪɢɣ, ɚ ɬɚɤɠɟ ɦɢɰɟɥɢɚɥɶɧɵɯ ɝɪɢɛɨɜ ɭɜɟɥɢɱɢɜɚɥɨɫɶ ɜ 1 – 5 ɪɚɡ. ɍɜɟɥɢɱɟɧɢɟ 
ɱɢɫɥɟɧɧɨɫɬɢ ɚɦɦɨɧɢɮɢɤɚɬɨɪɨɜ ɧɚɛɥɸɞɚɥɢ ɩɪɢ ɜɧɟɫɟɧɢɢ Rhodococcusfascians, 
Rhizobiumradiobacterɢ ɫɦɟɫɢ ɜɫɟɯ ɲɬɚɦɦɨɜ. ɉɪɢ ɜɧɟɫɟɧɢɢ ɲɬɚɦɦɚ 
Rhodococcuserythropolis ɱɢɫɥɟɧɧɨɫɬɶ ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ ɢ 
ɦɢɤɪɨɦɢɰɟɬɨɜ ɫɧɢɡɢɥɚɫɶ ɜ 2 ɪɚɡɚ, ɬɨɝɞɚ ɤɚɤ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɬɨɬɪɨɮɨɜ ɢ 
ɚɡɨɬɮɢɤɫɚɬɨɪɨɜ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɜ 2 ɪɚɡɚ. 
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Ɋɢɫɭɧɨɤ 12 – Ʉɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɪɢɡɨɫɮɟɪɟ ɪɚɫɬɟɧɢɣɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɩɨɱɜɵ ɫɭɫɩɟɧɡɢɹɦɢ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ; 
Ⱥ – ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɟ ɛɚɤɬɟɪɢɢ; Ȼ – ɩɪɨɬɨɬɪɨɮɧɵɟ ɛɚɤɬɟɪɢɢ; ȼ – 
ɦɢɤɪɨɦɢɰɟɬɵ; Ƚ – ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɟ ɛɚɤɬɟɪɢɢ. Ɉɛɪɚɡɰɵ: 1 –
Rhodococcusfascians; 2 – Acinetobactercalcoaceticus; 3 – Arthobacterpascens; 4 –
Arthrobacterpolychromogenes; 5 - Rhizobiumradiobacter; 6 –
Rhodococcuserythropolis; 7 – ɫɭɫɩɟɧɡɢɹ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɲɬɚɦɦɨɜ; 8 – 
ɤɨɧɬɪɨɥɶ ɫ ɧɟɮɬɶɸ; 9 – ɤɨɧɬɪɨɥɶ ɛɟɡ ɧɟɮɬɢ. 
ɇɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɧɟɮɬɶɸ, ɢ ɤ ɜɧɟɫɟɧɢɸ 
ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɫɭɫɩɟɧɡɢɣ ɨɤɚɡɚɥɢɫɶ ɦɢɤɪɨɦɢɰɟɬɵ. Ɍɚɤ, ɜ ɤɨɧɬɪɨɥɶɧɨɦ 
ɜɚɪɢɚɧɬɟ ɜɵɹɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɢɯ ɱɢɫɥɟɧɧɨɫɬɢ ɜ 3 ɪɚɡɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɟɮɬɢ. 
Ɉɞɧɚɤɨ ɨɫɨɛɟɧɧɨ ɪɟɡɤɨ ɫɧɢɡɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɦɢɰɟɬɨɜ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 
ɫɭɫɩɟɧɡɢɢ ɜɫɟɯ ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ – ɜ 4 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɪɹɞɭ ɫ ɞɟɣɫɬɜɢɟɦ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɢɡɨɫɮɟɪɧɭɸ ɦɢɤɪɨɮɥɨɪɭ ɨɤɚɡɵɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɜɧɟɫɟɧɢɟ ɫɭɫɩɟɧɡɢɢ ɲɬɚɦɦɨɜ ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ, ɱɬɨ, ɜɟɪɨɹɬɧɨ, 
ɚɤɬɢɜɢɡɢɪɭɟɬ ɤɨɧɤɭɪɟɧɬɧɵɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɜ ɦɢɤɪɨɛɢɨɰɟɧɨɡɟ ɢ ɦɨɠɟɬ 
ɩɨɞɚɜɢɬɶ ɪɨɫɬ ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ. ɋɪɟɞɢ ɢɫɫɥɟɞɭɟɦɵɯ ɲɬɚɦɦɨɜ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ Acinetobacter calcoaceticus, Rhodococcus fascians, Rhodococcus 
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erythropolis ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ 
ɫɨɜɦɟɫɬɧɨ ɫ ɷɫɩɚɪɰɟɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɮɢɬɨɪɟɦɟɞɢɚɧɬɚ. 
ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɩɨɩɚɞɚɹ ɜ ɩɨɱɜɭ , 
ɫɬɢɦɭɥɢɪɭɸɬ ɪɚɡɜɢɬɢɟ ɪɢɡɨɫɮɟɪɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɪɚɫɬɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɭɸ ɧɚ 
ɩɨɫɬɟɩɟɧɧɭɸ ɞɟɝɪɚɞɚɰɢɸ ɞɚɧɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ.  
ɍɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɨɤɚɡɵɜɚɸɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ. Ɉɧɢ ɫɧɢɠɚɸɬ ɟё ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶ, ɬɟɦ ɫɚɦɵɦ 
ɩɨɜɵɲɚɸɬ ɜɵɠɢɜɚɟɦɨɫɬɶ ɪɚɫɬɟɧɢɣ. ɉɨɷɬɨɦɭ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɛɢɨɪɟɦɟɞɢɚɰɢɢ 
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɩɪɢɦɟɧɟɧɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɷɫɩɚɪɰɟɬɚ ɩɟɫɱɚɧɨɝɨ  ɭɫɬɨɣɱɢɜɵɯ 
ɤ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɧɟɮɬɢ ɪɚɫɬɟɧɢɣ-ɮɢɬɨɪɟɦɟɞɢɚɧɬɨɜ. 
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ȼɕȼɈȾɕ 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɜɵɜɨɞɵ: 
1 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɫɫɥɟɞɭɟɦɵɯ 
ɪɚɫɬɟɧɢɣ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɩɨɱɜɵ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɜɵɹɜɥɟɧɵ ɜɢɞɵ, 
ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɞɥɹ ɛɢɨɪɟɦɟɞɢɚɰɢɢ.  
2 Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɦɟɞɥɟɧɧɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ ɥɢɫɬɶɟɜ 
Onobrýchis arenária ɜ ɭɫɥɨɜɢɹɯ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ ɩɨɤɚɡɚɥɚ 
ɟɝɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɛɚɤɬɟɪɢɣ-
ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɨɜ ɢ ɫɨɪɛɟɧɬɚ «ɍɧɢɩɨɥɢɦɟɪ-Ȼɢɨ».  
3 ɉɨɥɭɱɟɧɧɵɟ ɱɢɫɬɵɟ ɤɭɥɶɬɭɪɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ Acinetobacter calcoaceticus, 
Rhodococcus fascians, Rhodococcus erythropolis ɩɨɜɵɲɚɸɬ ɭɫɬɨɣɱɢɜɨɫɬɶ 
Onobrýchis arenária ɜ ɤɚɱɟɫɬɜɟ ɮɢɬɨɪɟɦɟɞɢɚɧɬɚ ɢ ɦɨɝɭɬ ɫɨɜɦɟɫɬɧɨ ɫ ɧɢɦ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ.  
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2003 № 794 «Ɉ ɟɞɢɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ» (ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, 2004, № 2, ɫɬ.121) ɫ ɢɡɦɟɧɟɧɢɹɦɢ, ɜɧɟɫɟɧɧɵɦɢ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 27.05.2005 № 335, ɨɬ 03.10.2006 № 600, ɨɬ 07.11.2008 № 
821, ɨɬ 10.03.2009 № 219, ɨɬ 16.07.2009 № 577, ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɹɡɚɧɵ ɢɦɟɬɶ 
ɡɚɩɚɫɵ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 
Ⱦɥɹ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɪɚɡɥɢɜɨɦ 
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ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɬɟɪɦɢɧɚɥɨɜ (ɪɚɫɯɨɞɧɵɟ ɫɤɥɚɞɵ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ), ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɫɬɚɰɢɨɧɚɪɧɵɟ ɯɪɚɧɢɥɢɳɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɢɦɟɸɳɢɟ ɨɛɜɚɥɨɜɤɢ ɩɨ ɋɇɢɉ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɉɉȻ 01-01-94 
«ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɨɛɟɫɩɟɱɟɧɢɹ» (ɭɬɜɟɪɠɞɟɧɵ ɉɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɨɩɥɢɜɚ ɢ 
ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 13.06.95 № 130); 
3. ɚɜɬɨɡɚɩɪɚɜɨɱɧɵɟ ɫɬɚɧɰɢɢ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɉɉȻ 01-01-94 «ɉɪɚɜɢɥɚ
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɨɛɟɫɩɟɱɟɧɢɹ» (ɭɬɜɟɪɠɞɟɧɵ ɉɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɨɩɥɢɜɚ ɢ 
ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 13.06.95 № 130); 
4. ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɨɬɦɟɱɟɧɨ ɢɧɬɟɧɫɢɜɧɨɟ ɞɜɢɠɟɧɢɟ (ɩɪɢɫɭɬɫɬɜɢɟ)
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ (ɚɜɬɨɝɚɪɚɠɢ, ɚɜɬɨɫɬɨɹɧɤɢ, ɚɜɬɨɡɚɩɪɚɜɨɱɧɵɟ ɫɬɚɧɰɢɢ ɫ
ɡɚɝɥɭɛɥɟɧɧɵɦɢ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɬɟɪɪɢɬɨɪɢɢ ɩɨɪɬɨɜ, ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢɥɟɝɚɸɳɢɟ ɤ
ɨɪɝɚɧɢɡɚɰɢɹɦ, ɞɥɹ ɫɬɨɹɧɤɢ ɫɥɭɠɟɛɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɬɟɪɪɢɬɨɪɢɢ,
ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɬɨɪɝɨɜɵɦ ɰɟɧɬɪɚɦ ɢ ɞɪɭɝɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ
ɪɚɡɥɢɜɵ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɪɚɜɨɱɧɵɦ ɩɨɫɨɛɢɟɦ ɤ ɋɇɢɉ
«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ» - 240 ɥɢɬɪɨɜ ɧɚ 1
ɝɟɤɬɚɪ ɬɟɪɪɢɬɨɪɢɢ ɜ ɝɨɞ;
5. ɚɜɬɨɪɟɦɨɧɬɧɵɟ ɫɬɚɧɰɢɢ, ɫɬɚɧɰɢɢ ɪɚɡɛɨɪɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɫɬɚɧɰɢɢ
ɡɚɦɟɧɵ ɦɚɫɟɥ – 500 ɥɢɬɪɨɜ ɧɚ 1 ɝɟɤɬɚɪ ɬɟɪɪɢɬɨɪɢɢ ɜ ɝɨɞ, ɜɤɥɸɱɚɹ ɩɨɞɴɟɡɞɧɵɟ 
ɫɬɨɹɧɨɱɧɵɟ ɩɥɨɳɚɞɤɢ. 
Ʉɨɪɩɨɪɚɰɢɹ ɋɎɍ ɢ ɇɉɈ «ɋɢɛɷɤɨɫɨɪɛ» ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɹɜɥɹɸɬɫɹ 
ɷɤɫɤɥɸɡɢɜɧɵɦɢ ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ ɢ ɩɨɫɬɚɜɳɢɤɚɦɢ ɥɢɧɟɣɤɢ ɪɚɡɥɢɱɧɵɯ 
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ɩɨɥɢɦɟɪɧɵɯ ɫɨɪɛɟɧɬɨɜ ɫɟɪɢɢ «ɍɧɢɩɨɥɢɦɟɪ – Ɇ», «ɍɧɢɩɨɥɢɫɨɪɛ», 
«ɍɧɢɩɨɥɢɦɟɪ – ȻɂɈ», «Ɇɟɧɨɦ», Ɇɭɥɶɬɢɫɨɪɛɟɧɬ ɢ ɬ.ɞ., ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɩɨ Ɍɍ 
2223-001-02067907-1996, Ɍɍ 2223-004-00139152-2001, Ɍɍ 2250-001-5878464-
2003, Ɍɍ 2254-001-02067876-2009. 
ɉɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɵɫɬɪɨɣ ɥɨɤɚɥɢɡɚɰɢɢ, ɫɛɨɪɚ ɢ 
ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɫɪɟɞɵ (ɝɪɭɧɬɨɜ ɢ ɜɨɞɵ, ɜɤɥɸɱɚɹ ɨɛɨɪɨɬɧɭɸ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɢ ɥɢɜɧɟɜɭɸ) ɨɬ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɧɟɩɨɥɹɪɧɵɯ 
ɠɢɞɤɨɫɬɟɣ, ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɥɚɧɨɜɵɯ, 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ ɨɱɢɫɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɚɜɚɪɢɣɧɵɯ, ɱɪɟɡɜɵɱɚɣɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ 
ɩɨɠɚɪɚɦɢ. 
ɉɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɚɧɨɤɨɧɫɬɪɭɤɰɢɢ ɜ ɜɢɞɟ 
ɩɨɪɨɲɤɚ, ɜɨɥɨɤɨɧ, ɤɪɨɲɤɢ, ɝɪɚɧɭɥ ɢ ɰɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɛɨɧ, 
ɦɚɬɨɜ, ɤɨɜɪɢɤɨɜ, ɮɢɥɶɬɪɨɜ ɢ ɬ.ɞ., ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɬɨɤɫɢɱɧɵ ɢ ɧɟ ɨɩɚɫɧɵ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɧɟɚɛɪɚɡɢɜɧɵɟ ɢ ɢɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɨɧɬɚɤɬɟ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ, 
ɩɥɚɫɬɦɚɫɫɨɜɵɦɢ ɢ ɪɟɡɢɧɨɜɵɦɢ ɱɚɫɬɹɦɢ ɦɟɯɚɧɢɡɦɨɜ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɭɫɤɨɪɹɸɬ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ, ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɨɬɞɟɥɶɧɨ ɢ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɛɢɨɩɪɟɩɚɪɚɬɚɦɢ, ɢɦɟɹ ɩɪɢ ɷɬɨɦ ɜɵɫɨɤɭɸ 
ɫɨɪɛɰɢɨɧɧɭɸ ɟɦɤɨɫɬɶ 47-83 Ƚɧ/Ƚɫ; 
ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɭɩɚɤɨɜɤɢ ɢ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ ɫɨɯɪɚɧɹɸɬ 
ɫɜɨɣɫɬɜɚ ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɫɪɨɤ. 
Ʉɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɫɨɪɛɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɸɬ (ɞɟɥɟɧɢɟɦ ɨɛɴɟɦɨɜ ɧɟɮɬɢ ɢ/ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɩɨɝɥɨɳɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɟɫɨɪɛɟɧɬɚ) ɩɨ ɮɨɪɦɭɥɟ: 
G ɧ.ɫ.   =Vɧ /Q, 
ɝɞɟ: 
G ɧ.ɫ. – ɜɟɫ ɧɟɩɪɟɯɨɞɹɳɟɝɨ ɡɚɩɚɫɚ ɧɟɮɬɟɫɨɪɛɟɧɬɚ, ɤɢɥɨɝɪɚɦɦɨɜ; 
Vɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɡɥɢɜ ɧɟɮɬɢ ɢ/ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɥɢɬɪɨɜ; 
Q – ɩɨɝɥɨɳɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɟɫɨɪɛɟɧɬɚ, ɥɢɬɪɨɜ/ɤɢɥɨɝɪɚɦɦ 
ɧɟɮɬɟɫɨɪɛɟɧɬɚ. 
ɉɪɟɞɥɚɝɚɟɦ ɥɢɧɟɣɤɭ ɩɨɥɢɦɟɪɧɵɯ ɫɨɪɛɟɧɬɨɜ ɫɟɪɢɢ «ɍɧɢɩɨɥɢɦɟɪ» ɞɥɹ 
ɫɛɨɪɚ ɦɚɫɥɚ (ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɛɟɧɡɢɧɚ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɦɚɡɭɬɚ) ɢ 
ɞɪ. ɧɟɩɨɥɹɪɧɵɯ ɠɢɞɤɨɫɬɟɣ, ɜɤɥɸɱɚɹ ɋ.Ⱦ.ə.ɀ. 
 Ⱦɚɧɧɵɟ ɫɨɪɛɟɧɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɛɨɪɚ ɩɪɨɥɢɜɨɜ, ɝɪɭɧɬɚ, 
ɞɪɭɝɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɫɨɪɛɟɧɬɵ ɩɪɟɤɪɚɫɧɨ ɪɚɛɨɬɚɸɬ ɩɪɢ ɨɱɢɫɬɤɟ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɜɨɞɵ ɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞɨɟɦɚɯ. ɉɪɨɰɟɫɫ ɫɨɪɛɰɢɢ (ɩɨɝɥɨɳɟɧɢɹ) ɠɢɞɤɨɫɬɟɣ 
ɫɨɪɛɟɧɬɨɦ ɫɨ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ 
ɫɤɨɪɨɫɬɶɸ ɩɪɨɬɟɤɚɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɫɨɛɢɪɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɨɛɴɟɦɵ 
ɩɪɨɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɋ.Ⱦ.ə.ɀ. 
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ɉɪɢ ɩɨɝɥɨɳɟɧɢɢ ɩɨɥɢɦɟɪɧɵɦɢ ɫɨɪɛɟɧɬɚɦɢ  ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ 
ɫɧɢɠɚɟɬɫɹ ɢɯ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɪɛɟɧɬɵ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɩɪɢ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɨɜ. 
ɉɨɥɢɦɟɪɧɵɣ ɫɨɪɛɟɧɬ ɫɟɪɢɢ «ɍɇɂɉɈɅɂɆȿɊ-ȻɂɈ» ɹɜɥɹɟɬɫɹ 
ɛɢɨɪɚɡɥɚɝɚɟɦɵɦ ɢ ɧɟ ɬɪɟɛɭɟɬ ɫɛɨɪɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɚɧɧɵɣ ɩɪɨɞɭɤɬ ɫɨɱɟɬɚɟɬ ɜ 
ɫɟɛɟ ɞɨɫɬɨɢɧɫɬɜɚ ɫɨɪɛɰɢɨɧɧɵɯ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ. 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɫɨɪɛɟɧɬɵ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵ, Ɍɍ ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɊɈɋɋɂɃɋɄɂɆ ɊȿɑɇɕɆ ɊȿȽɂɋɌɊɈɆ ɢ ɪɚɡɪɟɲɟɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ 
ɧɟɨɝɪɚɧɢɱɟɧɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ. 
Ɍɚɛɥɢɰɚ Ⱥ.1. - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ, ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɫɨɪɛɟɧɬɨɜ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ «ɍɧɢɩɨɥɢɦɟ
ɪ-Ɇ» 
«ɍɧɢɩɨɥɢɦɟɪ-
ȻɂɈ» 
«Ɇɟɧɨɦ
» 
«ɍɧɢɩɨɥɢɫɨɪɛ
» 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 8-35 6-20 4-25 10-45
ȼɥɚɠɧɨɫɬɶ, % 6-18 10-12 8-14 9-16
ɉɥɚɜɭɱɟɫɬɶ,% 100 100 100 100 
Ɋɇ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ 5,5-6,5 4,5-5,5 5,8 6,5 
ɋɨɪɛɢɪɭɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ,ɝɧɟɮɬɢ/ɝɫ
ɨɪɛ. 
43-67 30-60 41-73 ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɚɹ  
ɋɤɨɪɨɫɬɶ ɫɨɪɛɰɢɢ, 
ɦɦɧɟɮɬɢ/ɫ 0,8-1,5 0,4-1,0 0,6-2,9 1,3-3,7 
ȼɨɡɜɪɚɬ ɫɨɛɪɚɧɧɨɣ 
ɧɟɮɬɢ , % 95-97
94-98
(ɛɢɨɪɚɡɥɨɠɟɧ
ɢɟ) 
ɛɢɨɪɟɦɢ
ɞɢɚɰɢɹ 90-95
Ɋɚɛɨɱɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, 0 ɋ 
-25…+460 -10…+70 -
15…+12
0 
0-70
Ⱦɟɫɨɪɛɰɢɹ, % 0 0 0 0 
ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ, % 98-99,5 98-99,5 98-99,5 96-98
Ⱥɤɬɢɜɧɨɫɬɶ 
ɤɢɫɥɨɬɧɨɫɬɢ ɫɪɟɞɵ, 
Ɋɇ 
4,5-8,5 4,5-8,5 4,5-8,5 5,0-7,3 
ɋɬɟɩɟɧɶ ɝɨɪɸɱɟɫɬɢ, 
Ƚ 1 1 1 2 
ɇɚɫɵɩɧɚɹ 
ɩɥɨɬɧɨɫɬɶ, 
ɝ/ɫɦ3
0,1-0,7 0,1-0,4 0,1-0,5 0,3-0,9 
Ɇɚɫɫɨɜɚɹ ɞɨɥɹ 
ɮɪɚɤɰɢɢ ɫ 
ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 
70-90 60-80 50-75 80-90
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0,5-3,0 ɦɦ, % ɧɟ 
ɛɨɥɟɟ 
Ɍɚɛɥɢɰɚ Ⱥ.2. - ɋɨɪɛɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɢɦɟɪɧɨɝɨ ɫɨɪɛɟɧɬɚ 
«ɍɧɢɩɨɥɢɦɟɪ-Ɇ» 
№ ɩ/ɩ ȼɟɳɟɫɬɜɨ 
ɉɥɨɬɧɨɫɬɶ ɜ-
ɜɚ 
ɝ/ɫɦ3
Ɋɚɜɧɨɜɟɫɧɚɹ 
ɫɨɪɛɰɢɨɧɧɚɹ 
ɟɦɤɨɫɬɶ, ɝ/ɝ 
ȼɟɥɢɱɢɧɚ 
ɫɨɪɛɰɢɢ, % 
ɨɬ 
ɪɚɜɧɨɜɟɫɧɨɣ 
ɟɦɤɨɫɬɢ ɡɚ 
ɜɪɟɦɹ 
15 ɫ 2 ɦɢɧ 
1 Ȼɟɧɡɢɧ (ȽɈɋɌ 2084-77) 0,68…0,72 46,5 36,8 90,5 
2 Ʉɟɪɨɫɢɧ (ȽɈɋɌ10227-
86) 
0,71…0,82 60,8 16,5 52,3 
3 Ⱦɢɡɬɨɩɥɢɜɨ (ȽɈɋɌ 305-
82) 
0,835 60-80 17,7 48,2 
4 ɇɟɮɬɶ (ȽɈɋɌ Ɋ 51858-
2002) 
0,85 43-67 15,4 43,5 
5 Ɇɨɬɨɪɧɨɟ ɦɚɫɥɨ 
(ȽɈɋɌ 17479.1-85) 0,905 60-90 13,6 35,7 
6 Ɇɚɡɭɬ (ȽɈɋɌ10585-99) 0,96 15-20 11,8 32,4 
Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɥɢɦɟɪɧɵɟ ɫɨɪɛɟɧɬɵ: «ɍɧɢɩɨɥɢɦɟɪ-Ɇ», 
«Ɇɟɧɨɦ», «ɍɧɢɩɨɥɢɦɟɪ-ȻɂɈ» ɫ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ ɧɟɮɬɟɟɦɤɨɫɬɶɸ 
ɡɚɩɚɬɟɧɬɨɜɚɧɵ ɜ ɊɎ ɢ ɡɚ ɪɭɛɟɠɨɦ (ɋɒȺ, Ⱥɧɝɥɢɹ, Ʉɚɧɚɞɚ, Ƚɟɪɦɚɧɢɹ, 
ɇɨɪɜɟɝɢɹ). 
ɋɨɪɛɟɧɬɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɡɚɩɚɬɟɧɬɨɜɚɧɵ, ɨɬɦɟɱɟɧɵ 9 ɡɨɥɨɬɵɦɢ ɦɟɞɚɥɹɦɢ 
ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɜɵɫɬɚɜɤɚɯ 2001-2009 ɝɝ., ɚ ɬɚɤɠɟ 8 ɞɢɩɥɨɦɚɦɢ ɪɚɡɥɢɱɧɵɯ 
ɧɨɦɢɧɚɰɢɣ. ɉɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ɇɟɥɤɨɡɟɪɨɜ ȼ.Ɇ. 
ɋɨɪɛɟɧɬɵ ɫɟɪɢɢ «ɍɧɢɩɨɥɢɦɟɪ-Ɇ» ɥɢɰɟɧɡɢɪɨɜɚɧɵ, ɢɦɟɸɬ ɉɚɫɩɨɪɬ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ Ƚɨɫɫɬɚɧɞɚɪɬɚ ɊɎ ɊɉȻ № 58171918.22.09074 ɨɬ 
15.02.2002, ɫɟɪɬɢɮɢɤɚɬ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ № ɋɋɉȻ.RU  
ɈɊ025.ɇ00145.ɎȽɍ.ȼɇɂɂɉɈ Ɇɑɋ ɊɎ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɬɬɟɫɬɚɬɭ ɚɤɤɪɟɞɢɬɚɰɢɢ 
ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ISO. 
ɋɨɪɛɟɧɬ «ɍɧɢɩɨɥɢɦɟɪ-Ɇ» ɩɨ ɫɜɨɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ  
ɩɪɟɜɨɫɯɨɞɢɬ ɞɪɭɝɢɟ ɫɨɪɛɟɧɬɵ. ɋɨɪɛɢɪɨɜɚɧɧɚɹ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɧɟ 
ɜɵɦɵɜɚɸɬɫɹ ɢɡ ɫɨɪɛɟɧɬɚ ɞɚɠɟ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɩɪɟɛɵɜɚɧɢɢ ɢɯ ɧɚ ɜɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. 
ɋɨɪɛɟɧɬ «ɍɧɢɩɨɥɢɦɟɪ-Ɇ» ɢ ɟɝɨ ɦɨɞɢɮɢɰɢɪɭɸɳɢɟ ɢɡɞɟɥɢɹ ɨɛɥɚɞɚɸɬ 
ɭɧɢɤɚɥɶɧɵɦɢ ɫɨɪɛɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤ ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ ɪɚɡɥɢɱɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɦɝɧɨɜɟɧɧɨ ɫɨɡɞɚɜɚɬɶ ɧɟɝɨɪɸɱɟɟ ɡɚɳɢɬɧɨɟ  
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ɩɨɤɪɵɬɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ. ȼɵɫɨɤɨ 
ɷɮɮɟɤɬɢɜɧɵ, ɷɤɨɧɨɦɢɱɧɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɪɚɛɨɬ. 
ȼ ɨɫɧɨɜɟ ɤɨɧɰɟɩɰɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɪɚɛɨɬ ɜ 
ɪɚɦɤɚɯ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɨɩɪɟɞɟɥɟɧɵ ɤɥɸɱɟɜɵɟ ɷɥɟɦɟɧɬɵ ɢ ɤɪɢɬɟɪɢɢ 
ɫɥɟɞɭɸɳɢɯ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ: 
ɭɥɭɱɲɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ  ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ (Ɉɉ) ɫ ɫɨɡɞɚɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ; 
ɫɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ, ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɡɚ ɫɱɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɹ ɚɫɫɨɪɬɢɦɟɧɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ; 
ɜɧɟɞɪɟɧɢɟ ɛɢɨ-ɤɨɧɜɟɟɪɨɜ ɦɚɪɤɢ ȻɄ-Ɇ ɞɥɹ ɨɱɢɫɬɤɢ ɝɢɞɪɨɫɮɟɪɵ ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɢɧɫɬɪɭɤɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ; 
ɩɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɨɱɢɫɬɤɟ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɡɟɦɟɥɶ ɢ ɝɢɞɪɨɫɮɟɪɵ ɫ ɧɨɪɦɢɪɭɟɦɵɦ 
ɬɚɛɟɥɟɦ ɨɫɧɚɳɟɧɧɨɫɬɢ ɫɨɪɛɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ; 
ɩɪɨɜɟɞɟɧɢɟ ɨɰɟɧɤɢ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɟɫɬɟɫɬɜɟɧɧɵɟ 
ɷɤɨɫɢɫɬɟɦɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 
ɫɨɡɞɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɮɨɛɧɵɯ ɚɞɫɨɪɛɟɧɬɨɜ, 
ɩɨɥɢɦɢɤɪɨɛɧɵɯ ɫɨɪɛɟɧɬɨɜ, ɮɨɪɦɨɜɨɱɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɨ-ɫɨɪɛɢɪɭɸɳɢɯ 
ɢɡɞɟɥɢɣ: ɦɚɬɨɜ, ɛɨɧ, ɮɢɥɶɬɪɨɩɥɚɫɬɨɜ, ɛɭɦɟɪɧɵɯ ɪɭɤɚɜɨɜ-ɤɨɜɪɢɤɨɜ, ɬɚɤɠɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɭɫɬɪɨɣɫɬɜ ɷɤɨ – ɤɨɦɩɥɟɤɬɨɜ ɧɚɛɨɪɨɜ ɚɜɚɪɢɣɧɨɝɨ 
ɪɟɚɝɢɪɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɦɨɞɭɥɶɧɵɟ, ɇ.Ⱥ.Ɋ., Ɇ.ɇ.Ⱥ.Ɋ.; 
ɩɪɨɜɟɞɟɧɢɟ ɇɂɈɄɊ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ ɨɤɚɡɚɧɢɟɦ 
ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɵɯ ɭɫɥɭɝ ɩɨ ɜɧɟɞɪɟɧɢɸ ɢ ɚɞɚɩɬɢɪɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɣ 
ɜɨɡɪɨɠɞɟɧɢɹ ɩɪɢɪɨɞɵ; 
ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɜɨɡɪɨɠɞɟɧɢɹ ɩɪɢɪɨɞɵ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɪɟɝɥɚɦɟɧɬɨɜ 
ɪɚɛɨɬ ɩɨ ɢɧɞɭɫɬɪɢɚɥɶɧɨɣ ɨɱɢɫɬɤɟ, ɤɨɧɫɟɪɜɚɰɢɟɣ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɪɟɤɭɥɶɬɢɜɚɰɢɟɣ (ɬ.ɟ. ɛɢɨɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ) ɧɚɪɭɲɟɧɧɵɯ 
ɡɟɦɟɥɶ ɧɚ ɨɫɧɨɜɟ ɊȾ 39-00147105-006-97; 
ɤɨɨɪɞɢɧɚɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɨɯɪɚɧɧɵɯ ɪɚɛɨɬ ɩɨ ɋɢɛɢɪɫɤɨɦɭ 
Ɏɟɞɟɪɚɥɶɧɨɦɭ ɨɤɪɭɝɭ ɜ ɪɟɲɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
ɪɭɤɨɜɨɞɫɬɜɨ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ Ɉɉ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ 22.8.01-96; 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɨɜ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧёɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɢ 
ɜɨɞɧɵɯ ɚɤɜɚɬɨɪɢɣ; 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɛɡɨɪɚ ɧɚɭɱɧɵɯ ɪɚɡɪɚɛɨɬɨɤ;  
ɫɨɡɞɚɧɢɟ ɋɢɛɢɪɫɤɨɝɨ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ ɧɚ ɛɚɡɟ ɈɈɈ 
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«Ɂɟɥɟɧɵɣ ɝɨɪɨɞ» ɫ  ɨɩɪɟɞɟɥɟɧɢɟɦ ɸɪɢɞɢɱɟɫɤɨɝɨ ɫɬɚɬɭɫɚ ɢ ɮɨɪɦɵ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ;    
ɪɚɡɪɚɛɨɬɤɚ ɪɟɝɢɨɧɚɥɶɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɵ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ 
ɩɨ ɫɨɡɞɚɧɢɸ ɚɜɚɪɢɣɧɵɯ ɡɚɩɚɫɨɜ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɫɪɟɞɫɬɜ, ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɝɥɚɫɧɨ ɨɛɪɚɡɰɚɦ ɷɬɚɥɨɧɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ ɩɨ 
ȽɈɋɌ Ɋ ɂɋɈ 9001-2001, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ 
ɫɬɚɧɞɚɪɬɚ ɫɢɫɬɟɦɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɂɋɈ 14000. 
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Ɍɚɛɥɢɰɚ Ⱥ – 3 Ⱦɜɭɯɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɫɪɟɞɧɟɣ 
ɞɥɢɧɧɵ Onobrýchis arenária ɫ ɪɚɡɥɢɱɧɵɦɢ ɲɬɚɦɦɚɦɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
Onobrýchis 
arenária+ ɧɟɮɬɶ 
+ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ
Onobrýchis 
arenária+ 
ɧɟɮɬɶ  
1. Onobrýchis
arenária+Rhodococcus
fascians+ɧɟɮɬɶ
3 10 
2. Onobrýchis
arenária+Acinetobacter
calcoaceticus+ɧɟɮɬɶ
4 10 
3. Onobrýchis
arenária+Arthrobacter
pascens+ɧɟɮɬɶ
4 10 
4. Onobrýchis
arenária+Arthrobacter
polychromogenes+ɧɟɮɬɶ
10 10 
5. Onobrýchis
arenária+Rhizobium
radiobacter+ɧɟɮɬɶ
5 10 
6. Rhodococcus
erythropolis+Onobrýchis
arenária+ɧɟɮɬɶ
9 10 
7. Onobrýchis
arenária+ȼɫɟ ɲɬɚɦɦɵ
ɜɦɟɫɬɟ+ɧɟɮɬɶ
9 10 
8. Onobrýchis arenária+
ɧɟɮɬɶ
10 
9. Onobrýchis arenária
ɧɚ ɱɢɫɬɨɣ ɩɨɱɜɟ
12 
ɩɨ ɫɬɨɥɛɰɚɦ (ɫ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ ɛɟɡ - ɪɚɡɥɢɱɢɹ 
ɞɨɫɬɨɜɟɪɧɵ) 
ɂɌОȽɂ 
ɋɱɟ
ɬ 
ɋɭ
ɦɦ
а 
ɋɪɟɞ
ɧɟɟ 
Ⱦиɫɩɟ
ɪɫия 
1. Onobrýchis
arenária+Rhodococcu 2 13 6.5 24.5 ɈɉɁɎ 
63 
s fascians+ɧɟɮɬɶ 
2. Onobrýchis
arenária+Acinetobact
er
calcoaceticus+ɧɟɮɬɶ 2 14 7 18 
3. Onobrýchis
arenária+Arthrobacte
r pascens+ɧɟɮɬɶ 2 14 7 18 
4. Onobrýchis
arenária+Arthrobacte
r
polychromogenes+ɧɟ
ɮɬɶ 2 20 10 0 
5. Onobrýchis
arenária+Rhizobium
radiobacter+ɧɟɮɬɶ 2 15 7.5 12.5 
6. Rhodococcus
erythropolis+Onobrý
chis arenária+ɧɟɮɬɶ 2 19 9.5 0.5 
7. Onobrýchis
arenária+ȼɫɟ
ɲɬɚɦɦɵ
ɜɦɟɫɬɟ+ɧɟɮɬɶ 2 19 9.5 0.5 
Onobrýchis arenária+ 
ɧɟɮɬɶ 
+ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 7 44 
6.28
5714 
8.571
429 
Onobrýchis arenária+
ɧɟɮɬɶ 7 70 10 0 
Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ 
ɂɫɬɨɱɧик ваɪиаɰии SS df MS F 
P-
Ɂɧаɱ
ɟɧиɟ 
F 
кɪиɬи
ɱɟɫкɨɟ 
ɋɬɪɨɤɢ 
25.7
1429 6 
4.28
5714 1 0.5 
4.2838
66 
ɋɬɨɥɛɰɵ 
48.2
8571 1 
48.2
8571 
11.26
667 
0.01
5294 
5.9873
78 
ɉɨɝɪɟɲɧɨɫɬɶ 
25.7
1429 6 
4.28
5714 
ɂɬɨɝɨ 99.7 13 
64 
1429 
Ɍɚɛɥɢɰɚ Ⱥ 4 - Ⱦɜɭɯɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ 
ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɪɨɫɬɤɨɜ Onobrýchis arenária ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɲɬɚɦɦɚɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
Onobrýchis 
arenária+ ɧɟɮɬɶ 
+̛̥к̬оо̛̬̦̥̼̐̌̚
Onobrýchis 
arenária+ 
ɧɟɮɬɶ  
1. Onobrýchis
arenária+Rhodococcus
fascians+ɧɟɮɬɶ
20 34 
2. Onobrýchis
arenária+Acinetobacter
calcoaceticus+ɧɟɮɬɶ
17 34 
3. Onobrýchis
arenária+Arthrobacter
pascens+ɧɟɮɬɶ
25 34 
4. Onobrýchis
arenária+Arthrobacter
polychromogenes+ɧɟɮɬɶ
28 34 
5. Onobrýchis
arenária+Rhizobium
radiobacter+ɧɟɮɬɶ
11 34 
6. Rhodococcus
erythropolis+Onobrýchis
arenária+ɧɟɮɬɶ
31 34 
7. Onobrýchis
arenária+ȼɫɟ ɲɬɚɦɦɵ
ɜɦɟɫɬɟ+ɧɟɮɬɶ
19 34 
8. Onobrýchis arenária+
ɧɟɮɬɶ
34 
9. Onobrýchis arenária
ɧɚ ɱɢɫɬɨɣ ɩɨɱɜɟ
36 
ɂɌОȽɂ 
ɋɱɟ
ɬ 
ɋɭ
ɦɦ
а 
ɋɪɟɞ
ɧɟɟ 
Ⱦиɫɩɟ
ɪɫия 
65 
1. Onobrýchis
arenária+Rhodococc
us fascians+ɧɟɮɬɶ 2 54 27 98 
2. Onobrýchis
arenária+Acinetobact
er
calcoaceticus+ɧɟɮɬɶ 2 51 25.5 144.5 
3. Onobrýchis
arenária+Arthrobacte
r pascens+ɧɟɮɬɶ 2 59 29.5 40.5 
4. Onobrýchis
arenária+Arthrobacte
r
polychromogenes+ɧ
ɟɮɬɶ 2 62 31 18 
5. Onobrýchis
arenária+Rhizobium
radiobacter+ɧɟɮɬɶ 2 45 22.5 264.5 
6. Rhodococcus
erythropolis+Onobrý
chis arenária+ɧɟɮɬɶ 2 65 32.5 4.5 
7. Onobrýchis
arenária+ȼɫɟ
ɲɬɚɦɦɵ
ɜɦɟɫɬɟ+ɧɟɮɬɶ 2 53 26.5 112.5 
Onobrýchis 
arenária+ ɧɟɮɬɶ 
+ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 7 151 
21.5
7143 
47.28
571 
Onobrýchis
arenária+ ɧɟɮɬɶ 7 238 34 0 
Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ 
ɂɫɬɨɱɧик ваɪиаɰии SS df MS F 
P-
Ɂɧаɱ
ɟɧиɟ 
F 
кɪиɬиɱ
ɟɫкɨɟ 
ɋɬɪɨɤɢ 
141.
8571 6 
23.6
4286 1 0.5 
4.2838
66 
ɋɬɨɥɛɰɵ 
540.
6429 1 
540.
6429 
22.86
707 
0.00
3057 
5.9873
78 
ɉɨɝɪɟɲɧɨɫɬɶ 
141.
8571 6 
23.6
4286 
66 
ɂɬɨɝɨ 
824.
3571 13 
Ɍɚɛɥɢɰɚ Ⱥ 5 - Ⱦɜɭɯɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɈɉɁɎ 
ɯɥɨɪɨɮɢɥɥɚ ɥɢɫɬɶɟɜ Onobrýchis arenária ɫ ɪɚɡɥɢɱɧɵɦɢ ɲɬɚɦɦɚɦɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɦɢɤɪ+ɧɟ
ɮɬɶ 
ɧɟɮɬ
ɶ 
1. Onobrýchis
arenária+Rhodococcus
fascians+ɧɟɮɬɶ 0.96 0.95 
2. Onobrýchis
arenária+Acinetobacter
calcoaceticus+ɧɟɮɬɶ 1.02 0.95 
3. Onobrýchis
arenária+Arthrobacter
pascens+ɧɟɮɬɶ 1.05 0.95 
4. Onobrýchis
arenária+Arthrobacter
polychromogenes+ɧɟɮɬɶ 1.07 0.95 
5. Onobrýchis
arenária+Rhizobium
radiobacter+ɧɟɮɬɶ 1.07 0.95 
6. Rhodococcus
erythropolis+Onobrýchis
arenária+ɧɟɮɬɶ 0.99 0.95 
7. Onobrýchis arenária+ȼɫɟ
ɲɬɚɦɦɵ ɜɦɟɫɬɟ+ɧɟɮɬɶ 1.07 0.95 
8. Onobrýchis arenária+ ɧɟɮɬɶ 0.95 
9. Onobrýchis arenária ɧɚ ɱɢɫɬɨɣ
ɩɨɱɜɟ 0.9 
ɂɌОȽɂ 
ɋɱɟ
ɬ 
ɋɭɦ
ɦа ɋɪɟɞɧɟɟ Ⱦиɫɩɟɪɫия 
1. Onobrýchis arenária+Rhodococcus fascians+ɧɟɮɬɶ 2 1.91 0.955 5E-05 
2. Onobrýchis arenária+Acinetobacter
calcoaceticus+ɧɟɮɬɶ 2 1.97 0.985 0.00245 
3. Onobrýchis arenária+Arthrobacter pascens+ɧɟɮɬɶ 2 2 1 0.005 
67 
4. Onobrýchis arenária+Arthrobacter
polychromogenes+ɧɟɮɬɶ 2 2.02 1.01 
0.007
2 
5. Onobrýchis arenária+Rhizobium radiobacter+ɧɟɮɬɶ 2 2.02 1.01 
0.007
2 
6. Rhodococcus erythropolis+Onobrýchis
arenária+ɧɟɮɬɶ 2 1.94 0.97 
0.000
8 
7. Onobrýchis arenária+ȼɫɟ ɲɬɚɦɦɵ ɜɦɟɫɬɟ+ɧɟɮɬɶ 2 2.02 1.01 
0.007
2 
ɦɢɤɪ+ɧɟɮɬɶ 7 7.23 
1.03
2857 
0.001
957 
ɧɟɮɬɶ 7 6.65 0.95 
1.44E
-32
Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ 
ɂɫɬɨɱɧɢɤ ɜɚɪɢɚɰɢɢ SS df MS F 
P-
Ɂɧɚɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɟ
ɋɬɪɨɤɢ 0.005871 6 0.000979 1 0.5 
ɋɬɨɥɛɰɵ 0.024029 1 0.024029 24.55474 0.002564 
ɉɨɝɪɟɲɧɨɫɬɶ 0.005871 6 0.000979 
ɂɬɨɝɨ 0.035771 13 
ɉɚɫɩɨɪɬɚ ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɨɞɭɤɰɢɢ 
Ɋɢɫɭɧɨɤ 1Ⱥ - Ȼɟɧɡɢɧ ɧɟɷɬɢɥɢɪɨɜɚɧɧɨɣ ɦɚɪɤɢ Ⱥɂ - 92-Ʉ5 
68 
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